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Design Example: 1.5 volt LVCMOS 4mA, I/O, 100 aggressors shown. 




Best Signal Integrity: 
7x Less SSO Noise 



Virtex-4 FPGAs deliver the industry's best signal integrity, allowing you to 
pre-empt board issues at the chip level, for high-speed designs such as 
memory interfaces. Featuring a unique SparseChevron™ pin out pattern, 
the Virtex-4 family provides the highest ratio of VCCO/GND pin pairs to 
user I/O pins available in any FPGA. By strategically positioning one hard 
power pin and one hard ground pin adjacent to every user I/O on the device, 
we've reduced signal path inductance and SSO noise to levels far below what 
you can attain with a virtual ground or soft ground architecture. 

The Industry's Highest Signal Integrity, 
Proven By Industry Experts 

Incorporating continuous power and ground planes, plus integrated 
bypass capacitors, we're eliminating power-supply noise at its source. In 
addition, we provide on-chip termination resistors to control signal ringing. 
The lab tests speak for themselves. As measured by signal integrity expert 
Dr. Howard Johnson, no competing FPGA comes close to achieving the 
low-noise benchmarks of Virtex-4 devices. 




Dr. Howard Johnson, author of High-Speed Digital Design, 
* " frequently conducts technical workshops for digital engineers 
at Oxford University and other sites worldwide. 
Visit www.sigcon.com to register. 



Visit www.xilinx.com/virtex4/sipi today, and choose the right high-performance 
FPGA before things get noisy. 



^XILINr 

The Programmable Logic Company^" 

www.xilinx.com/virtex4/sipi 



Breakthrough Performance At The Lowest Cost 



2005 Xilimc, Inc. All rights reserved. XILINX, the Xilinx logo, and other designated brands included herein are trademarks of XUinx, Inc. All other trademarks are the property of their respective owners. 
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igi-Key is the leader when it comes to breadth of p 
's that simple. With access to a half-million different 
om over 320 quality, name-brand manufacturers, Dig 
le one-stop source for all your needs. 




1.800.344.4539 • www.digikey.com 



PFC: 

SIMPLE, SMALL, POWERFUL 

Froni75Wto3kW+ 



TYPICAL CIRCUIT DESIGN USING mPFC™ 

IR1150 One-Cycle Control CCM PFC 
M— 



BRIDGE 



High Speed 
50-200kHzfor 
small magnetics 



Robust 
22VVcc 



V OUT 

O 



Dedicated OVP pin 
for high reliability 





Reference 

Design 
/Vva\\ab\e 



for more information call 1 .800.981 .8699 or visit us at 

http:yWww.irf.com/acdc 



1.5A gate drive 
for high power 
performance 



Enable with 
micropower 
standby for 
energy savings 



Plug our new IR1150|jPFC 
into your design: 

• Simplifies compliance with 
new energy efficiency and 
harmonic regulations 

• One-Cycle Control technique 

• No AC-line sensing 

• 50% less PCB area^ 

• 40% fewer parts^ 

• 45% fewer design steps^ 

• SOIC-8 package 

• Enables bridge-less boost designs 

• in typical 1 kW power supply 

[jPFC™ is a trademark of International Rectifier Corporation 



nternationa 
leR Rectifier 

THE POWER MANAGEMENT lEADER 




With Atmel's AVR microcontrollers, 
your designs will always give you 
more than you expected. 




If you're looking for ways to get better 
designs to market faster (and who isn't these 
days), start designing with Atmel's AVR® 
family of MCUs. No other 8-bit micro can give you 
its exceptional combination of performance, flexibility and 
power management. 

AVR is the most efficient and powerful 8-bit MCU on the 
planet. It has an enhanced RISC core running single-cycle 
instructions and a well-defined I/O structure that limits the 
need for external components. So it's not only easier to use, 
it delivers blazing execution of up to 20 MIPS. 

And when you consider AVR's outstanding Flash and 
EEPROM capability, plus its huge range of packaging. 



peripherals, memory sizes, power management modes and 
development tools, there's almost no limit to what you can 
design. From complex battery operated applications to 
industrial controls, and a whole lot more in between. 

That's why AVR has become the most popular 
microcontroller of its kind, with over a billion installed 
around the world. 

So if you're looking for ways to get more out of your 
designs, make sure you use the microcontroller that 
delivers more. 

Check it out today at www.atmel.com/ad/avr and register to 
win a free development kit. It just could be the start of a very 
fruitful relationship. 



Find out more about Atmel's AVR solutions today at www.atmel.com/ad/avr 



Performance 


Up to 20 MIPS 


Power consumption 


lOOnA (power down) 


Memory size 


1 to 256 Kbytes Flash 


Pacicaging 


8 to 100 pins 


Periplierals 


UART, SPI, 2-wire interface, timers, PWM, 10-bit AD, CAN, LCD 


Migration patli 


All devices code compatible for seamless upgrade 



r® 



Everywhere You Are"' 



5) Atmel Corporation 2005. All rights reserved. AVR, Atmel, logo and combinations thereof, are registered trademarks, and Everywhere You Are is a trademark of Atmel Corporation or its subsidiaries. Other terms and product names may be trademarks of others. 



Thi^k like never before 
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□ ANALOG 
DEVICES 



Unlock your 
creative genius 
with Blackfinf 




Think about your current design: tight specs, tight budgets, tight 
schedules, and last-nninute changes. Obscure, hard-to-find 
bugs. Nights and weekends fighting an underpowered processor, 
or wrestling with an inefficient tools environnnent for code 
size and performance. 

Now, think about Blackfin Processors in your next design. 

Think about being on time and on budget. Cutting parts count, 
slashing build cost, and extending design life by replacing 
inflexible ASICs or DSP accelerators in software. Plus, having all 
the performance and code density you need for your 
most demanding applications: networking, user interface, 
device control, and media or signal processing. 

Blackfin makes it all possible, at $5 and 50 mW for a 400 MHz 
processor with memory protection that scales up to 750 MHz. 
Plus, only Blackfin delivers the performance headroom that 
lets you think about the details, deal with them easily, and focus 
on what really matters: getting to market fast with a strong 
competitive advantage. 



D 2004 Analog Devices, Inc. Product and company names listed are trademarks or trade names of their respective owners. 



Competitive Code Size Comparisons 



Blackfin = Best Code Density 



Freescale'^'^ ColdFIre V4e Core 
Freescale ColdFire V2 Core 
Renesas SH4 
Intel® Pentium® 4 
Freescale PowerPC® e500 
Relative code size comparisons for third-party benchmarks using Green Hills Software's MULTI Compilers. 




Blackfin Programming Benefits vs. Typical Embedded Processor 




Development Time (Months) 



"Blackfin gives you the ability to scale from $5 to 750 MHz, the 
power to run a full-feature, memory-protected RTOS like INTEGRITY 
for avionics, medical instrumentation, consumer, automotive, and 
telecommunication designs, plus the availability of world-class tools 
all on Blackfin Processors. That's an incredibly powerful combination.' 



► Dan O'Dowd, President and CEO 
Green Hills Software, Inc. 



Green Hills^ 

SOFTWARE, INC. 



Real-time 
operating systems: 

► INTEGRITY? Green Hills® 
Software— memory- 
protected for reliability 
and security 

► velOSity™ Green Hills 
Software— rapid 
development, small footprint 

► ThreadX? Express Logic- 
small footprint, fast, royalty- 
free RTOS 

► Nucleus? Accelerated 
Technology 

► FusionT"^ Unicoi Systems"^"^ 

► RTXC/dmT^ 
Quadros Systems 

► jjClinux- open source OS 

Software development 
tools: 

► MULTI® IDE, Green Hills 
Software— award- 
winning tools for fast 
time to market 

► GCC tool chain— 
open source/jjClinux 
development 

► VisualDSP++®IDDE— 
award-winning software 
development tools 

► Blackfin Design Kit, 
GAIO TECHNOLOGY 



Roku^M SoundBridge 
Network Music Player 

Blackfin's programmability and 
off-the-shelf performance 
enabled Roku to readily add 
ITunes® functionality when 
consumers demanded it. 




Xfm DAB Digital Radio 
from i-Tech 

Using Blackfin, Sonarics 
Labs consolidated system 
control and six software 
algorithms, including DAB 
decoding and AM/FM 
decoding— all with lower 
power consumption. 




AuthenTec FingerLoc^"^ Sensor 

Blackfin exceeded performance 
targets for fingerprint 
authentication and delivered 
out-of-the-box matching 
to their certification model. 




Visit www.analog.com/ThinkBlackfin 

► Test drive Blackfin design tools today 
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DEVICES 



Nl Virtual Instrumentation 

World Proven by 6 Million Measurement Channels 



Meeting 25,000 Companies' 
Virtual Instrumentation Needs 



Collaborating with 600 f l| {N 
System Integration Partners y |^ 



6,000,000 

M .1 in2004 



Developing Tools for Measurements 
in More Than 90 Countries 



95% of Fortune 500 Manufacturing 
Companies Choose Virtual Instrumentation 



With more than 6 million new measurement channels sold last year, National Instruments is the 
worldwide leader in virtual instrumentation. Engineers have used virtual instrumentation for more 
than 25 years to bring the power of flexible software and PC technology to test, control, and 
design applications. For accurate analog and digital measurements from DC to 2.7 GHz, choose 
technology proven around the world by millions of measurements. 



Nl LabVIEW-Powered Virtual Instruments 


Traditional Instruments 


User-defined 


Vendor-defined 


Multiplatform, flexible software 


Fixed functionality 


Open modular hardware platforms for 
scalability and cost savings 


Proprietary platforms that make 
channel-count growth expensive 




pi 




USB Data Acquisition Starting at $145 

• Pocket-sized for ultimate portability 

• Powered by the USB connection 

• Onboard precision voltage reference 

M Series Plug-In (PCI/PXI) 
Measurement Hardware 

• 24 new devices 

• Opto 18-bit resolution and 1.25 MS/s 

• Starting price at less than $7/channel 

PXI Modular Instrumentation 

• Open, multivendor standard 

• Rack-mount, portable, and 
benchtop options 

• 10X performance increase over 
traditional instrumentation 



To learn about the reliability, accuracy, and low cost of virtual /onnv /i/io aim 

instrumentation, visit ni.com/virtualinstrumentation. \oUU/ Oo^/ 



© 2005 National Instruments Corporation. All rights reserved. LabVIEW, Nl, and ni.com are trademarks of National Instruments. 
Other product and company names listed are trademarks or trade names of their respective companies. 
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The 32nd Annual 

Microprocessor 

Directory: 

charting your course 

Follow the silicon-bread- 
/ crumb trail in this 
V-^ I directory to find the 
perfect device for your project. 

by Robert Cravotta, 
Technical Editor 




Beating the blue- 
laser blues 

Customers want unified- 
reformat, blue-laser-based 
KmJ V-^ storage. Disregarding 
those desires, competitors are 
pushing broadly incompatible pro- 
ducts into the market, in a high- 
stakes game of high-tech chicken. 

by Brian Dipert, 
Senior Tecinnicai Editor 
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WiFiand Bluetooth 
fight for bandwidth 

ry Bluetooth and WLAN 
/ are on a collision course— 
I V-i,^ not in the market, but in 

the airwaves. 

by Ricinard A Quinnell, 
Contributing Editor 

Choosing and using 
microprocessor 
memory interfaces 

^ Designers evaluating 
I memory-interface options 
V-^ I need to optimize the trade- 
offs among capacity bandwidth, 
efficiency and system constraints. 

by Victor Ecfievarria, Rambus 
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AGC amplifier features 60-dB dynamic range 
Precision active load operates as low as 2V 
Squeeze extra outputs from a pin-limited microcontroller 
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On their own, they're great. 

But man, when they play together. 
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Individual point tools are no match for the collective power of the platform. 

Timing, Signal integrity, Power, Test, and Yield. The fab five of complex design. To optimize these 
goals, an individual point tool won't do - no matter how amazing it is. It'll take something more. 
A comprehensive platform that delivers a convergent flow: the Galaxy™ Design Platform. 

A higher level of predictability. 

With the Galaxy Platform, you avoid the long and winding road to signoff. Because now you can 
simultaneously manage all aspects of your design flow. You'll get faster time to signoff, higher 
quality of results and the elimination of costly "gotchas" in the design cycle. 

Higher predictability no matter how deep you go. 

You say you want a revolution? You got it: whether it's 130nm, 90nm or below, the Synopsys 
Galaxy Design Platform accelerates the deep sub-micron design process. Find out how to 
achieve your design goals faster with a little help from your friends at Synopsys. 
www.synopsys.com/cometogether 



Galaxy 



The most 
comprehensive 
solution for 
advanced 
integrated 
circuit design. 



synopsys 



www.synopsys.com/cometogether 
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19 Easy-to-use math software promises Mathematica's speed and accuracy 

19 Serial-pulse-data generator produces 7-GHz patterns 

20 Bluetooth chip targets stereo headsets 

20 Tiny filter repels EMI/ESD away from wireless functions 



22 Software targets communications design 
22 Test executive/development package adds fault library and editor 
24 Q&A: Former head of Bell Labs Bob Lucky: Hard work makes 
its own luck 



26 Global Designer: Chinese chip vendors push TD-SCDMA terminals; LCD 
driver challenges TFT devices in mobile-phone applications 
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More Microprocessor 
Directory 

Head to www.edn.com/050804cs for online- 
exclusive additions to this issue's Microprocessor 
Directory (pg 57), including a comprehensive 
table of technical details on available devices 
and cores. 

In addition, check out these archived articles ... 

2004 Microprocessor Directory: Last year's edition 
of Technical Editor Robert Cravotta's compendium 
of microprocessor and microcontroller information. 

^ www.edn.com/article/CA438294 

2005 DSP Directory: The most recent edition of 
our annual guide to DSP chips and cores. 

www.edn.com/article/CA526330 



From tlie vault 

Articles related to "WIFI and Bluetootti fight for 
bandwidth" (pg 73): 

Regulating the playpen: From EDN Europe 
www.edn.com/article/CA431 198 

Bluetooth interoperability: It's all in the details 

www.edn.com/article/CA293236 

Our new department, "Prying Eyes," in which we 
get inside a new gadget or technology, makes its 
third appearance in this issue ("Cheap shot," pg 
32). In case you missed the earlier installments, 
here they are: 

Contactless traveling: Electronic passports 

I www.edn.com/article/CA621643 

In the game? Nintendo's DS handheld 

www.edn.com/article/CA605509 



Online exclusives 

^Good stuff available only at www.edn.com. 

Tool promises faster Matlab simulation 

Catalytic has released a tool that it claims can 
speed up Matlab simulation 1 to 200x. 
www.edn.com/article/CA62621 9 

IP vendors unite to ease USB headaches 

TransDimension and Chipldea have announced a 
partnership that combines the former's USB con- 
troller and software with the latter's USB PHY. 
www.edn.com/article/CA62624 1 
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Teamwork just got easier. Combine multiple file types into a single, 
searchable document. Share critical information more securely. View 
and respond to project feedback seamlessly. And get everyone on 
the same page. Acrobat 7.0. Try it for free at adobe.com/collaborate 
and see how much more your team can do. Better by Adobe: 



Adobe 




E D N . C O M M E N T 




BY JOHN DODGE, EDITOR IN CHIEF 



Who's next 

after Unocal, Maytag? 

Successful or not, China's state-owned oil company's bid to 
acquire Unocal and Haier Group's same plan for Maytag will 
reverberate throughout the American industry. Such inten- 
tions have implications far beyond each individual transac- 
tion, should any come to pass. 
At a philosophical level, the US rejection of Chinese takeovers 
would be extremely hypocritical The admonition "be careful what you wish 
for" couldn't be more appropriate with respect to China, given how the 
United States tried to open up the world's most populous nation for decades. 
China is very open now — open to an unprecedented buying spree. 

"If the market is such that Chinese 
companies are bidding for American 
companies, why not? I don't see how 
you can stop it unless there are nation- 
aksecurity concerns. It's not any dif- 
ferent from Japan's buying spree in the 
'70s and '80s," says Jim Williams, staff 
scientist at Linear Technology. 

Hypothesize for a moment that 
China Integrated Circuit Design Corp 
Ltd comes after American high- tech- 
icon Texas Instruments (Link 1 ). Given 
China's $700 billion in cash reserves, 
the scenario is not that far-fetched, even 
though TPs market cap hovers around 
$35 billion. (For the sake of comparison, 
Intel's market cap is $160 billion, and 
Microsoft's is $270 billion.) 

National-security concerns could 
easily come into play, because elec- 
tronics form the core of most weapons 
systems. China's access to TI's myriad 
IP (intellectual property), enormous 
brainpower, and thousands of patents 
could come back to haunt the United 
States if hostilities ever ensue. 

But think about it. Paying for IP — 
not to mention protecting it — would be 
a new game for the Chinese. Legitimate 
ownership of highly valuable IP in 
China is probably something the 



Paying for IP— not to 
mention protecting 
it— would be a new 
game for the 
Chinese. 

United States wants. As one news com- 
mentator recently noted, the value of 
pirated software and entertainment in 
China could wipe out the US trade 
imbalance — $56.7 billion through the 
first four months of this year (Link 2). 

"It would also be interesting to see 
people pile out of a company they've 
bought. Chinese companies aren't 
used to a mobile work force," adds 
Williams. Indeed, core assets of any 
design company are its collective bril- 
liance and knowledge. 

The acquisition of TI or any other 
American electronics company could 
be just around the corner. It was once 
unimaginable that Lenovo could buy 
IBM's struggling PC business, but Leno- 
vo did, although IBM's PC business was 
very much for sale. 

Prevailing US and Chinese laws 
should allow the Unocal and Maytag 



episodes to reach their natural conclu- 
sions (Link 3). Here's hoping that 
these companies don't become politi- 
cal footballs, with each side trying to 
extract concessions that don't relate to 
the acquisitions; plenty of unresolved 
issues already exist between the two 
superpowers. China will eventually 
award third-generation licenses. The 
United States wants help with North 
Korea, and it also wants China to float 
the yuan on the open currency market. 
China wants Taiwan to rejoin the 
mainland. Human rights are always on 
the table. 

Much has changed since I visited 
Beijing with my family in April 1999, 
just before a B2 bomber released a smart 
bomb on the Chinese embassy in Bel- 
grade, Serbia (Link 4). Tiananmen 
Square was closed for a supposed 
makeover to commemorate the 50th 
anniversary of the communist takeover. 
We suspected that its closure was to 
avoid calling attention to the 10th 
anniversary of the Tiananmen uprising 
as well (Link 5). 

That's all history. China now has 
only unbridled enthusiasm for taking its 
rightful position as an economic super- 
power. EDN 
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El Should the United States let Unocal 
and Maytag go? Post your comments 
on the Feedback Loop at www.edn. 
com/050804edL 



WEB LINKS 

n www.cec.com.cn/cecchannel/ 

english/cecchannel/product/product_ 

011.html. 

a www.census.gov/foreign-trade/ 

balance/c5700.html#2005. 

a http://news.xinhuanet.conn/english/ 

2005-06/29/content_31 50261 .htm. 

a http://kosovo99.tripod.conn/ 

chinese.htm. 

a http://en.wikipedia.org/wiki/ 

Tianannnen_Square_protests_of_ 

1989. 
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Introducing Keithley^s Series 2600 SourceMeter" Instruments 

Highly versatile, multi-channel I-V test solutions that will slash your test time and 
lower your test system cost of ownership. 



Integrate multiple instruments easily 
into one system to extend optimally up 
to 16 channels - and even more. 

Achieve up to 4X faster test speeds 

than the leading competitor for 
unmatched throughput. 

Get intuitive intelligence with the 
embedded Test Script Processor (TSP™) 

for high-speed, automated test sequences. 




Save up to 400% in rack space 

over the leading competitor with 
the multi-channel capability inherent 
in each Series 2600 SourceMeter 
instrument. 

Reduce your software develop- 
ment time with Test Script Builder 
and LabTracer™2.0 software tools 
and standard test scripts that speed 
test sequence development. 



Four Channels in only 2U Space 

Unbelievable? Give us five minutes and well cut your test time by 50% with these third-generation, 
single- or dual-channel SourceMeter instruments. Visit www.keithley.com/at/140.html. 

Keithley's Series 2400 SourceMeter Family also offers a wide range of versatile source and measure solutions. 

Call 1-800-588-9238 to find out more. 



KEITH LEY 



A GREATER MEASURE OF CONFIDENCE 
info@keithley.com • 1-800-588-9238 • Fax 440-248-6 1 68 



Your 1 0OEP PECL Logic Parts are 
Now Obsolete! 



Buffer & MUX Family Eliminates Stubs with internal Termination 



All this from Micrel... 

♦ Internal Termination— No stubs 

♦ Directly Interface to AC- or DC-coupled Signals 

♦ 2.5V and 3.3V Operation 
4^ Superior MUX Input Channel Isolation 

♦ Lowest Jitter: <1 Ops Total Jitter 

^^^^ 

♦ TTiyCMOS Compatible Control ^^BV 

♦ Mux Options with Integrated IHDII^ 
1 :2 Fanout f 

♦ Fanout Buffers with Mux Ini^ts, 

♦ Free evaluation Board - ^ JBSilW 



And the Competition... 

RIP 




Select the Ideal Buffer or MUX for Your Application 



1 Device 


Description 


P Internal 
Termination 


MLF™ Package 
Footprint 


Price 






Buffers 






SY89850U 


1 :1 Buffer 


Yes 


2mm X 2mm 


$1.53 


SY89851U 


1 :2 Fanout 


Yes 


3mm X 3mm 


$1.98 


SY89854U 


1 :4 Fanout 


Yes 


5mm X 5mm 


$2,54 


SY89856U 


1:6 Fanout w/ 2:1 Input MUX 


Yes 


5mm X 5mm 


$3.79 


SY89858U 


1 :8 Fanout 


Yes 


5mm X 5mm 


$3.79 


SY89112U 


1:12 Fanout w/ 2:1 Input MUX 


Yes 


7mm X 7mm 


$4.24 






Multiplexers (MUX) 






SY89852U 


2:1 MUX 


Yes 


3mm X 3mm 


$2.15 


SY89853U 


Dual 2:1 MUX 


Yes 


5mm X 5mm 


$3.25 


SY8955U 


4:1 MUX 


Yes 


5mm X 5mm 


$3.35 


SY8959U 


8:1 MUX w/ 1:2 Fanout 


Yes 


5mm X 5mm 


$5.95 



1,000 piece qty, resale price, FOB, USA 



For more information, contact your local Micrel sales 
representative or visit us at: www.micrel.com/ad/sy8985x. 
Evaluation Board Requests and Applications Support: 
1.408.955.1690 or hbwhelp@micreLcom. 



© 2005 Micrel, Inc. All rights reserved. Micrel is a registered trademark of Micrel, Inc. 
MLF is a registered trademark of Amkor Technology. 
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InV Low Noise JFET 



Low Noise <1nV 
Low Capacitance, 20pf 
Higli Input Impedance 
Selected Idss Grades 
Available in S0T23 Package 
Pin for Pin Replacement for 2SK170 

^ 3t > > r- 

N ! ! ! 




10hz 100hz 1khz 10khz lOOkhf 
Frequency ' 

www.linearsystems.com 800-359-4023 
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Breakthrough data converter performance beyond speed and bits 
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Highest performance ADCs 




AD9445 



■ 




I 




14 bits, 125 MSPS 
80 dBc SFDR @ 300 MHz 
60 fs aperture jitter 



AD9446 

16 bits, 100 MSPS 
80 dBc SNR 
90 dBc SFDR 



AD7621 

16 bits, 3 MSPS 
±1 LSBINL 
90dBSNR 



AD7641 

18 bits, 2 MSPS 
±2 LSB INL 
93dBSNR 



AD7760 

24 bits, 2.5 MSPS 
-lOOdBTHD 
100 dBto118dBSNR 




Base Station 







Instrumentation 



CT Scanner 



Data Acquisition 



The performance levels that define your design 

In tlie world of data conversion, more bits are good, and faster sample rates are even better. But good performance 
in one area is of little value if it comes with compromises in other areas, like ac linearity, dc accuracy, power 
consumption, integration, packaging, or price. Today, benchmark converters are about delivering leading perform- 
ance on multiple levels and giving designers the combination of features they need for their particular applications. 
Like best-in-class nonlinearity for medical designs (AD7641), unparalleled SFDR for base stations (AD9445), or a 
combination of precision and small size (7 mm x 7 mm) for portable instruments (AD7621)— and of course, all 
with best-in-class speed and resolution to start. 

Just because your design is complex does not mean you have to settle for trade-offs. More engineers are trading up 
to the levels of performance available only from Analog Devices. They know that when performance defines their 
design, they want the converters that define performance. For more information, please visit our website. 




where it matters most. 



www. analog. com/PerformanceADCs 
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DEVICES 



THE LEADER IN HIGH PERFORMANCE ANALOG 



DESIGN CHALLENGE # 724 

YOUR PORTABLE DEVICES REQUIRE LONGER BAHERY LIFE 





MAXIMUM LEAKAGE CURRENT 



standard 
Switching Diode 
(914 series) 




Low Leakage Diode 

(3003 series) ultra Low Leakage Diode 
(6001 series) 



CENTRALS EEDs ARE MANUFACTURED IN THE FOLLOWING 5MD PACKAGES: 




SOD-523 



ENERGY EFFICIENT DEVICE 



Central's new family of Energy 
Efficient Diodes are designed 
to meet the growing demands of 



today's portable electronic products. These devices feature a lower 
forward voltage drop and a substantially reduced leakage current, 
delivering more energy to the load with less battery drain. With 
typical leakage currents at 3.6 volts of 25pA (Low Leakage) and 
lOpA (Ultra Low Leakage), battery life is extended for hand held 
equipment such as MP3 Players, PDAs, Cell Phones, Digital 
Cameras, Pagers, and Laptops, for all of which standby power 
is essential. Hands down, the best solution for handholds today. 

For a complete list of Central's EED™ devices, go to: 
www.centralsemi.com/EED 



SOT-23 



SOT-26 



Central Semiconductor Corp. 

145 Adams Avenue, Hauppauge, NY 11788 USA _ 

Tel: (631) 435-1110 • Fax: (631) 435-1824 Central's devices are 

WWW.Centralsemi.com available Lead (Pb) Free. SGIIliCOnClllCtOir COrp. 




Central 
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Easy-to-use math software promises 
Mathematica's speed and accuracy 



Wolfram W 
Mathmalka ~ 

CakCenter.} 

The Poivcr of Mathenmtka, 

the Ease of a Cdktilimr 




According to the vendor, Mathematica CalcCenter 
3 combines the speed and accuracy of its progeni- 
tor, Mathematica, with extreme user friendliness 
and complete file compatibility with the established 
package. 



Wolfram Research says that its new Mathematica CalcCenter 3 deliv- 
ers the speed and accuracy of the company's flagship Mathematica 
package in a version that new users can get up and running in as lit- 
tle as 10 minutes. The target audience for the new package includes users 
who believe that their computational requirements have outgrown the capabili- 
ties of Excel, Mathcad, or Maple. CalcCenter 3 not only brings new speed and 
accuracy to high-powered math software, says a company spokesperson, but 
also is fully compatible with Mathematica itself. You can move notebook files 
back and forth between Mathematica and CalcCenter 3 as often as you wish. 
The underlying algorithms and technology are identical, and the speed with 
which CalcCenter 3 obtains results is just as great as that of its more powerful 
sibling. 

Wolfram also says that, by leveraging the development of CalcCenter 3 on 
the established Mathematica, it reduced development costs and thereby more 
attractively priced the easy-to-use package than it could have had it built the 
new package from the ground up. Mathematica CalcCenter 3 carries a list 
price of $595 in the United States and Canada. The academic list price is 
$1 95, and a student version costs $99.95.-by Dan Strassberg 

Wolfram Research Inc, www.wolfram.com. 



Serial-pulse-data 
generator produces 
7-G Hz patterns ~ 

Agilent Technologies has announced a high-speed, serial- 
pulse-data generator with stimulus capability to 7 GHz. 
According to the company, the 81 1 41 A is the first pulse gen- 
erator to achieve such speeds. By providing precision low-jitter 
signals and offering full control of data streams for stress tests, 
the $88,000 instrument enables computer- and semiconduc- 
tor-test engineers to accurately characterize components for 
the next-generation, high-speed serial buses. The unit's 1-GHz 
linear-delay modulation enables fast and precise jitter-toler- 
ance and jitter-transfer measurements. 




The 81 1 41 A provides serial 
pulse trains at rates to 7 GHz 
for physical-layer testing of 
ultrahigh-speed serial buses. 



"Combining multiple data formats, such as RZ [return to 
zero], R1 [return to one], and NRZ [non-return to zero], with 
sequencing, trigger capability, and fast frequency change, is 
unique in the market and is critical for the next-generation 
high-speed-technology wave," says Siegfried Gross, vice presi- 
dent and general manager of Agilent's Digital Verification 
Solutions Division. "High-speed design starts with the physical 
layer and its signal integrity."— by Dan Strassberg 

Agilent Technologies, www.agilent.com/find/7g_pulse. 
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Tiny filter repels i 
EMI/ESDawayfrom^ 
wireless functions ' 

As wireless phones get ( 
smaller and pack in 
more auxiliary tunc- ( 
tions, such as cameras, i 
the potential for EMI ^ 
problems increases, 
whereas the space 
available to squelch 
these problems 
shrinks. To address 
these issues, the 
Centurion CM1430 and 
CM1431 filter arrays 
from California Micro 
Devices combine EMI 



A0£ 



Small-but with big EMI 
attenuation and ESD pro- 
tection-the CM 1430 and 
CM 1431 filters have a 
0.4-mm pitch and a 0.4- 
mm profile. 

filtering with ESD pro- 
tection in a low-profile, 
0.4-mm-high package. 
These four-, six-, and 
eight-channel devices 
implement capacitor- 
resistor-capacitor pi-fil- 
ter topologies with cut- 
off frequencies of 200 
and 120 MHz. The 
CM1430and CM1431 
offer 1-GHz attenua- 
tion of 25 and 35 dB, 
respectively. 

ESD protection 
reaches ±15-kV con- 
tact discharge, as 
I EC61 000-4-2 Level 4 
specifications dictate. 
Lead pitch is 0.4 mm, 
compared with 0.5 mm 
for previous packages. 
The 0.1 -mm difference 
results in a board-foot- 
print reduction as great 
as 40%. Devices cost 
42 to 59 cents (1000). 
-by Bill Schweber 

California Micro 
Devices Corp, www. 
calmicro.com. 
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Bluetooth chip targets 
stereo headsets 



Broadcom has rolled 
out its first Bluetooth 
chip for wireless-stereo 
headsets. The single-chip BCM- 
2037 includes Bluetooth EDR 
(enhanced-data-rate) functions 
for enhanced audio quality and 
extended battery life. Broad- 
com officials state that this chip 
is the first Bluetooth chip it has 
released since the March 2005 
acquisition of wireless-audio- 
technology vendor Zeevo Inc. 

Scott Bibaud, Broadcom's 
Bluetooth marketing manag- 
er, says the BCM2037 lever- 
ages Broadcom technology 
and Zeevo's 4301 Bluetooth 
chip set. He notes that, by be- 
ing EDR-functional, the chip 
now complies with Bluetooth 
2.0 plus EDR, tripling its data 
rate to 3 Mbps from 1 Mbps, 
previously the highest data 
rate on a Bluetooth 1.1 plat- 
form. The BCM2037 also of- 
fers lower power consumption 
through Bluetooth-based prod- 
ucts with its stereo-streaming 
capability. This process in- 
cludes transmitting data from 
host-side, or transmitter, prod- 
ucts-such as PDAs, PCs, or 
cell phones-to stereo head- 
sets on the receiver side. The 
lower power consumption 
gives users longer headset- 
battery life by allowing them to 
stream data for as long as 1 



hours at 3 Mbps, rather than 
six at 1 Mbps. 

Longer battery life and pow- 
er-consumption factors are at- 
tractive to engineers consider- 
ing using the BCM2037, and a 
higher data rate prevents 
users from hearing sound 
gaps and data errors. The 
headset works effectively in 
longer ranges, because the 
data moves faster and is more 
robust. According to Joyce 
Putscher, director of converg- 
ing markets and technologies 
at In-Stat/MDR, the ARM7 
processor, which powers the 
chip, helps expedite the data 
flow, and many engineers 
have used it. More important, 
Putscher notes, is the in- 
creased battery life and low 
power consumption. "When 
you can design something 



that can use a smaller battery 
you can potentially reduce de- 
sign costs, as well as increase 
battery life," she says. Anothe 
advantage is that engineerj 
and designers might be abk 
to design around either £ 
smaller and cheaper battery o 
provide product differentiatior 
with a longer battery life. 

Broadcom's BCM2037 \< 
currently available for samplinc 
to early-access partners anc 
will go into full production dur- 
ing the third quarter. The sam- 
ple price is less than $10. Thii 
year, Broadcom also releasee 
the BCM2045, an EDR chip 
for cell phones, notebook com- 
puters, and other devices. "We 
are trying to improve the over- 
all user experience by aggres- 
sively bringing EDR to the mar- 
ket, as well as improving audio- 
video-streaming capability," says 
Bibaud.-by Jeff Barman 
Broadcom, www. broad 
com.Gonn. 



O FEEDBACK LOOP 

"The problem that engineering work has 
is really an American societal problem. 
Jobs that receive the most compensation 
are generally jobs that deal with money— 
management, sales, CPAs, bond trader, 
etc— rather than jobs that create money 
(engineering, skilled labor, etc). If you 
want to see the end result of this, study 
the Roman Empire." 

Joel Fields, in EDM's Feedback Loop on www.edn.com/ 
article/CA608159. Add your comments. 



DllBERJ By Scott Adams 



YOU'LL UIANT OUR NEW 
SERVER 50FTUJ^RE AFTER 
YOUR REORGANIZATION. 



REORGANIZATION? 




NEXT UEEK YOU'RE 
HAVING tAASSIVE 
LAYOFFS AND ELIhM- 
NATING THREE 
DIVISIONS. 




YOUR "I HAVEN'T HEARD 
ANYTHING" FACE NEEDS 
WORK. 
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DATA CONVERTERS 



Most Linear 16-Bit SAR ADC 

<0.75 LSB INL and <0.5 LSB DNL Over Temperature 



Integral Non linearity (INL) 





The ADS8372 high-performance ADC from Texas Instruments features 16-bit no 
missing code performance, BOOkSPS data rate, less than 0.75 LSB INL and less than 
0.5 LSB DNL over the entire industrial temperature range (-40°C to +85°C). 
Complete with internal reference and reference buffer, the ADS8372 provides 
breakthrough signal linearity without requiring active external components, enabling 
new levels of system performance in advanced, real-time applications. 

New High-Performance 16-Bit ADCs 

Device Input Range (V) Speed (kSPS) INL (LSB) DNL (LSB) SNR(dB) Interface 



► Applications 

- Automated test equipment 

- Medical imaging 

- Optical networking 

- High-speed control loops 

- High-resolution data 
I acquisition systems 

► Features 

I - 16-bit eOOkSPS data rate 

- INL: ±0.75 LSB (max) 

- DNL: ±0.5 LSB (max) 

- Offset drift: ±0.2ppm/°C 

- SNR: 94dB 

- Internal reference 

- Internal reference buffer 

- Compatible with Tl's 
TMS320T'v DSPs 

- Easy prototyping with Tl's 
modular evaluation system 

- 28-lead 6x6mm OFN 
package 

- $13.00/1 K price 



ADS8372 


±4.096 at 2.048 


600 


±0.75 


±0.5 


94 


Serial 


ADS8370 


4.096 


600 


±1.25 


±0.75 
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Serial 


ADS8509 


±10, ±5, 10 


250 


±2 


±1 


88 


Serial 


ADS8410 


4.096 


2000 


±2.5 


-1,+1.5 


87 


Serial LVDS 


ADS8413 


±4.096 at 2.048 


2000 


±2.5 


-1,+1.5 


92 


Serial LVDS 


ADS8411 


4.096 


2000 


±2.5 


-1,+2 


86 


Parallel 


ADS8412 


±4.096 at 2.048 


2000 


±2.5 


-1,+2 


90 


Parallel 



Evaluation Modules 

Datasheets and Samples 



www.ti.com/ads8372 o 800.477.8924, ext. 12628 
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Test executive/ 
development 
package adds fault 
library and editor 

Geotest-Marvin Test 
Systems has announced ^--N^ 
the addition of a fault-li- 
brary plug-in module 
and a fault editor to its 
$3995 ATEasy 5.0, ven- 
dor-independent, open- 
a rch itectu re test execu - 
tive and rapid-test-appli- 
cation-development 
software package. Ac- 
cording to the company, 
ATEasy combines the 
ease of use of Visual 
Basic with the flexibility 
of C++. Event-driven 
programming style max- 
imizes code efficiency, 
and compiled code 
speeds program execu- 
tion. User-defined plain- 
language commands 
ease code maintenance, 
and built-in configura- 
tion-management tools 
simplify project manage- 
ment. Application wiz- 
ards quickly guide new 
users through develop- 
ment projects. 

The plug-in fault-li- 
brary software tool facil- 
itates troubleshooting 
of electronic circuits. 
The library allows test 
engineers to create fault 
dictionaries that provide 
users of ATEasy applica- 
tions with simplified di- 
agnostic capabilities. 
The fault editor allows 
program developers to 
define fault conditions 
that ATEasy will analyze 

runtime. 

-by Dan Strassberg 

Geotest-Marvin Test 
Systems inc, www.geo 
testinc.com. 



Pulse 



Software targets 
communications design 



The Mathworks recently 
rolled out Communi- 
cations Blockset 3, an 
upgraded version of a soft- 
ware program that offers engi- 
neers added functions for de- 
signing and simulating the 
physical layer of communica- 
tions systems and compo- 
nents for wireless and wire- 
line systems using model- 
based design. The new ver- 
sion, which includes channel 
visualization and bit-error-rate- 
analysis functions, lets users 
exchange and share exe- 
cutable specifications through- 
out the modeling and simula- 
tion process. These functions 
allow designers to view various 
channel-mode-domain behav- 
iors, such as time, frequency 
and phasor, to design commu- 
nications receivers and to com- 
pare simulation results with 
benchmarks in a GUI setting. 

Colin Warwick, communica- 
tions-products manager at The 
Mathworks, says that Com- 
munications Blockset 3 helps 
improve communications-prod- 
uct design. "Communications 
products are becoming more 
computationally intensive than 
they were in the old days when 
engineers and designers relied 
on paper-based models, which 
were time-consuming and 
made it hard to 'tease out' de- 



sign errors with Spice error 
codes and netlists," says 
Warwick. 

Model-based design pro- 
vides a working model of a 
communications-product de- 
sign in a test environment to 
specify a product's behavior 
before a designer configures 
the part in hardware or soft- 
ware. "[Engineers and design- 
ers] want to focus on building 
products, not channel models," 
says Warwick. "This platform 
prebuilds a wireless channel, 
letting people focusing on 
building equalizers and similar 
products overcome channel 
impairments." Designing wire- 
less channels is more chal- 
lenging than building wire-line 
ones, due to communications 
products and devices that must 
adapt to changing landscapes, 
conditions, and speeds. 

The channel-visualization fea- 
tures are particularly helpful for 
receiver designers, because 
they let them fix damage that 
changing conditions cause, 
says Mike McLernon, senior 
team leader for communica- 
tions development at The 
Mathworks. "When collecting 
data, channel visualization lets 
users focus on specific chan- 
nel characteristics, rather than 
signal characteristics, such 
as spreading, 802.11a, or 



MOFDM [multilevel-orthogo-^l 
nal frequency-division multi- 
plexing]. This tool can slice into 
a time or a phasor domain and 
look at channels at different 
angles to build receivers that 
combat the effects of signal 
characteristics," he says. 

The bit-error-rate function 
lets users working at the phys- 
ical layer of a design check 
testbench results against their 
own work to see where their 
results should be and how they 
match up. The tool automates 
comparisons and simulation 
results, so that designers can 
view them in a GUI environ- 
ment to compare simulations 
with theory and integrate envi- 
ronments to combine simula- 
tion and analysis. This process 
helps gives users a clear indi- 
cation of when a design is 
complete by plotting parame- 
ters, such as SNR versus bit- 
error rate. 

Communications Blockset 3 
also includes a synchronization 
library which lets users build 
receiver models without writing 
C code and model adaptive 
and nonadaptive algorithms. 
The Mathworks' Commun- 
ications Blockset 3 is now 
available and costs $1 000. The 
platform runs as part of the 
company's flagship applica- 
tions, Matlab and Simulink. 

—by Jeff Berman 
The Mathworks, www. 
mathworks.com. 



a FEEDBACK LOOP 
"We in America are about to dis- 
cover the liarsh reality tliat our 
teclinology is in the heads of the 
engineers. You lose those heads; 
you lose the technology. The 
Chinese realize this. We are in for 
some very hard times." 

Anthony Mendoza, in EDM's Feedback Loop on 
www.edn.conn/article/CA526328. Add your comments. 




According to the supplier, 
ATEasy's plug-in fault library and 
fault editor enable test engi- 
neers to develop applications 
that simplify diagnosis and re- 
pair of faults in units under test. 
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DATA CONVERTERS 



13-Bit, 210 MSPS ADC 

Superior SNR Performance. Now! 




The ADS5440 high-speed analog-to-digital converter from Texas Instruments 
features superior dynamic performance at high input frequencies. Providing break- 
through SNR performance, the ADS5440 enables improved receiver performance in 
multi-channel base stations and software defined radio (SDR) applications, and 
improved sensitivity for test and measurement equipment. 





Resolution 


Speed 


SNR 


SFDR 


Device 


(Bits) 


(MSPS) 


(dBc) 


(dBc) 


ADS5440 


13 


210 


68 at 170 MHz IF 


77 at 170 MHz IF 


ADS5500 


14 


125 


69.5 at 100 MHz IF 


82 at 100 MHz IF 


ADS5424 


14 


105 


74 at 50 MHz IF 


93 at 50 MHz IF 


ADS5541 


14 


105 


71 at 100 MHz IF 


86 at 100 MHz IF 


ADS5423 


14 


80 


74 at 50 MHz IF 


94 at 50 MHz IF 


ADS5520 


12 


125 


68.7 at 100 MHz IF 


82 at 100 MHz IF 


ADS5521 


12 


105 


69 at 100 MHz IF 


86 at 100 MHz IF 



► Applications 

- Software defined radio 

- Test and measurement/ 
instrumentation 

- Base stations: 

- Multi-channel receivers 

- Transmit digital 
pre-distortion (DPD) 

- Communication 
Instrumentation 



► Features 

-SNR = 68 dBc at 170 MHz 
F|N and 210 MSPS 

- SFDR = 77 dBc at 170 MHz 
FiN and 210 MSPS 

-SNR = 68 dBc at 230 MHz 
F|N and 170 MSPS Fg 

- SFDR = 80 dBc at 230 MHz 
F|N and 170 MSPS Fg 

- Supports the industrial 
temperature range of 
-40° C to +85° C 

- 80-pin TQFP PowerPAD^M 
package 

- Fully buffered input 
simplifies input circuit design 

- Lead (Pb)-free/green 

- $65.00/1 K price 



Evaluation Modules, 
Datasheets and 
Samples 




www.ti.com/ads5440 o 800.477.8924, ext. 12495 
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Q&A 

Bob Lucky 

Hard work makes its own luck. 

Robert "Bob" Lucky, PhD, is the former head of 
the legendary Bell Labs. Bell was the home of 
much of the vital research that our industry now 
employs, including the transistor. It also was the 
birthplace of some pure research having no ap- 
parent application, such as discovering that the 
omnipresent background noise of the universe is due to rem- 
nants of the big-bang theory While at Bell, Lucky also played a 
key role in the development of adaptive equalizers' filtering 
strategy a key component in all high-speed modems. He's also 
the co-author of the seminal textbook Principles of Data 
Communications and a long-running columnist in IEEE 
Spectrum. 



What led you to become 
an engineer? 

teWhen I was in high 
school, I didn't have a 
clue what engineers did. I was 
good in math and physics, and 
I liked to build radios and 
electronic equipment, so peo- 
ple said I should be an engi- 
neer. I marvel at how clueless 
I was. Now, after a long career 
as an engineer, I'm still not 
sure what they do. 

I'll never forget my first 
week at college. I had to take 
mechanical drawing, and the 
instructor told us that all engi- 
neers had to start their jobs 
on the drawing board. That 
actually wasn't true even then, 
but I believed it-especially 
because I wasn't much good 
at mechanical drawing. During 
a test, I drew something badly 
and, in exasperation, I threw 
my compass down on the 
drawing. It bounced off the 
drawing and flew out the 
open window next to me. I 
don't remember how I did on 
that test, but it couldn't have 
been good. 



How did you get into writ- 
ing your IEEE Spectrum col- 
umn and other less-tech- 
nical items? 

People sometimes ask 
me how they can get 
their own column, usually hint- 
ing that they could do better 
than I do. Sometimes, I tell 
them that you just have to be 
"lucky." In the early years of my 
column, I used to worry that 
someone would take it away 
from me. People would send 
me sample columns that they 
had written and copy the 
Spectrum editor. That hasn't 
happened now for a long time, 
and, after 23 years of writing 
the column, I don't really worry 
about things like that any 
more. 

I owe the column to the 
Spectrum editor of 1 981 , who 
was Don Christensen. He had 
asked me to do a book review 
of Tracy Kidder's 77?e Soul of 
a New Machine-sX\\\ a great 
book, by the way-for the in- 
stitute's newsletter. They liked 
my review and asked me to 
write a movie review of Iron. 




Then, I wrote a review of 
Michael Crichton's Congo 
for Spectrum. I was quite 
abashed when Crichton him- 
self sent a rebuttal to my re- 
view to Spectrum. I had said 
that his technology was faulty 
and his rejoinder was that his 
book was fiction, and he could 
make up stuff. I agreed with 
this statement but said that 
the fact that he had included 
lots of references from IEEE 
journals gave the reader the 
idea that the technology was 
correct. In private communica- 
tion, we both agreed that the 
other had a point. Moreover, I 
have to say that his subse- 
quent novels all are based on 
great technical ideas. 

After these reviews, 
Christensen suggested that I 
try a column and see how it 
went. The rest is history. It is 
truly a great privilege to have 
a column, and I often take a 
moment to appreciate the 
luck and the honor. 

In the beginning, I had to 
submit my columns for clear- 
ance through the Bell Labs re- 
view process. I was embar- 
rassed to do this, and, appar- 
ently so were the reviewers. 
Then the public-relations de- 
partment told me that maybe 
this clearance wasn't neces- 
sary-that I was on my own for 
these columns. Now, wherever 
I go, someone will come up to 
me and say that they like my 
columns. I never tire of hearing 
this, and, whatever work I do 
on them is worthwhile. People 
often tell me that I write well 



"for an engineer." I'm never sure 
whether this is a compliment. 

Did you think your work at 
Bell Labs would have 
such a broad impact on 
digital communications? 

Actually I've never 
thought that my work 
did have that kind of impact. I 
was fortunate to be in the 
right place at the right time, 
1 961 , when modems were 
first being developed. I'm sure 
that, if I hadn't invented the 
adaptive equalizer, someone 
else would have done it a 
month later. Much of technol- 
ogy is like that. There are, of 
course, exceptions, and the 
great work of [the late] 
Claude Shannon, [the "father 
of information theory"], is the 
biggest exception to that gen- 
eral rule. 

Any comments on the 
state of engineering and 
science education? 

People say it's bad, 
particularly math edu- 
cation in the secondary 
schools, but I haven't been in- 
volved in that issue. I have 
been concerned, however, 
with what an engineer should 
learn in college. I'm not sure I 
have any answers, but I do 
believe that, in college, you 
need to learn how to learn, 
and I'm not sure that this is a 
real focus. Everything I stud- 
ied has been obsolete for 
decades. All that remains is a 
general engineering culture, 
some mathematical principles, 
and an ability to learn new 
things as time goes along. 

—by Bill Schweber 
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WER MANAGEME 



IRELESS 



BETWEEN YOUR DESIGN AND OUR 

POWER MANAGEMENT 

WE CAN RULE THE MOBILE WORLD! 







For more than a decade, Freescale has been a market 
leader in power management solutions. We're constantly 
evolving and perfecting our technology so you can design 
more features into your mobile device using less power. 

By enabling the highest monolithic integration in the 
world, we give you key advantages in board area, 
system cost and cohesive hardware and software 
interfacing consolidation. 

As an example, we've integrated multimode switchers 
with the audio system, then added backlight drivers, fun 
lighting, USB interface, battery chargers and A/D 
converters, to name just a few, all on one IC. 

Whether you're working on CDMA/GSM/EDGE/3G 
mobile handsets or non-celluar devices like media 
players, digital cameras, PDAs or toys, we can help you 
manage power successfully. 

Request samples at freescale.com/pmui 



Keypad QQQ Main Auxiliary 

□ BOOST Display Display 
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10-bit A to D 
Converter 
and Translation 
Circuits 



REGULATORS 

10, Audio, RF,VCO, 
VM, SIM 
Peripheral 10, 
BT, BTPA, VUS, 
VBUS, Graphic 
Accelerator, 
GSDRAM, Camera 



Backlight bp— g 
Drivers(3 Zones) pS 

BP—* 

RGB LED ~~^-rS| 

Drivers(3 Banks) '^^i— g 




» Multimode buck switching regulators coupled with * 

boost switcher and programmable LDOs for a full 

power solution 
» Highly integrated audio system with full Tx/Rx audio, 

MIC amps, voice codec, audio path routing, 

speaker/speaker phone and stereo headset amps, 

stereo auxiliary inputs 
» USB OTG transceiver with CEA-936-A carkit interface 

supports communication, battery charging and audio 

path routing through a common 

mini-USB connector 
» Lighting management for 

dual display and keypad 

backlighting along with 

tri-color fun light system. 



Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. 
© Freescale Semiconductor, Inc. 2005. 
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IGLOBAL DESIGNER 



Chinese chip vendors push 
TD-SCDMA terminals 



The TD-SCDMA Industry 
Alliance is this summer 
sponsoring field tests for 
TD-SCDMA (time-division syn- 
chronous-code-division multi- 
ple-access) networks in Bei- 
jing and Shanghai. If things go 
smoothly, separate trial TD- 
SCDMA-network subscriptions 
will be available within two to 
three months after completion 
of this summer's field tests. 
Yang Hua, secretary general of 
the TD-SCDMA Industry Al- 
liance, says that the field tests 
are focusing on TD-SCDMA- 
network-infrastructure per- 
formance and reliability inter- 
operability between infrastruc- 
tures and terminals, and per- 
formance of terminals. He 
adds that the results of these 
field tests will play a large role 
in determining whether TD- 
SCDMA commercialization 
can become a reality 

However, domestic vendors 
say that the maturity of TD- 
SCDMA terminals is the 
toughest issue for TD- 
SCDMAs commercialization. 
"The maturity of TD-SCDMA 
terminals will not come until 
mid-2006," says Luo Zhong- 
sheng, assistant general man- 
ager of the handset unit of 
communications-product ven- 
dor ZTE (www.zte.com.cn). 
Chinese terminal-chip vendors, 
such as T3G (www.t3gt.com). 
Commit (www.commit.net.cn), 
and Spreadtrum (www.spread 
trum.com) are cooperating with 
system vendors to improve the 
inte rope rati on between infra- 
structure and terminals. 

In April, T3G introduced its 
chip sets for TD-SCDMA/ 
GSM (global-system-for-mo- 
bile-communications) dual- 



mode terminals. The company 
has realized core functions, 
such as 384-kbps packet-data 
transfer, 64-kbps real-time cir- 
cuit-data transfer, and cross- 
network wandering, through 
these offerings. T3G officials 
say that the company's dual- 
mode chip set interoperates 
with all TD-SCDMA networks 
from Datang Mobile (www. 
datangmobile.com), ZTE, and 
Putian (www.chinaputian.com). 
In June, T3G also unveiled an 
ASIC-based, high-speed PCM- 
CIA data card, which allows 
notebook computers to suc- 
cessfully achieve 384-kbps 
packet-data transfer and con- 
duct broadband multimedia 
services, such as Internet 
browsing, FTP downloading, 
and VOD (voice over data) 



T through wireless packet net- 
works. 

Commit has launched its 
verified TD-SCDMA-terminal 
chip set, including baseband, 
RF, power management, a pro- 
tocol stack, and a comprehen- 
sive development-and-test en- 
vironment. The chip set sup- 
ports 3G services, such as 
video phone, high-speed In- 
ternet browsing, and stream- 
ing media. Currently some 
leading mobile-phone vendors, 
including LG, Lenovo, and Bird, 
have introduced their TD- 
SCDMA mobile phones based 
on Commit's semiconductor 
technology. Commit has 
passed lOT/COT (interoper- 
ability tests/continuity tests) 
on main network equipment 
from Datang Mobile, ZTE, 
Putian, and others. 

Spreadtrum has also made 
smooth progress in the devel- 
opment of TD-SCDMA termi- 
nals. By teaming up with do- 
mestic mobile-phone vendors. 



such as Bird, it has developed 
a host of TD-SCDMA termi- 
nals. "The first TD-SCDMA 
subscribers are more likely to 
come from the voice market," 
says Yu Yushu, Commit's chief 
executive officer. "Data servic- 
es are certainly important, yet 
the stable voice services will 
remain the biggest selling 
point at the outset." He says 
that WCDMA (wideband 
code-division multiple access) 
has a high place in the market, 
whereas GSM is on a relative- 
ly low level. He believes that 
TD-SCDMA will emerge in the 
middle but may be closer to 
GSM. -by Harry Wang, 
EDN China 
TD-SCDMA Alliance, 
w ww.td scd ma-alliance.org. 
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LCD driver challenges TFT devices 
in mobile-phone applications 

Targeting mobile phones that rely on color displays. Hong Kong-based Solomon Systech Ltd has 
launched the first device in a series of innovative CSTN (color supertwist-nematic) LCD drivers. 
The SSD1784 display controller can support 1 32X60-pixel-resolution CSTN LCDs. Using the 
SSD1 784, you can achieve 65,000 color combinations in a simple application circuit. 

The SSD1 784 features a dual OTP (one-time-programmable) ROM, an eight-color power-sav- 
ing mode, and divider-level accuracy-improvement circuitry. The SSD1 784 has more features and 
uses smaller die than its SSD1 783 predecessor and is software-compatible with previous devices 

from Solomon Systech, which means that designers 
can reduce development time using the controller. 

"CSTN LCDs are catching up with TFT [thin-film- 
transistor] LCDs in all aspects of display quality in- 
cluding color depth, contrast, and viewing angle," says 
Eddy Luk, Solomon Systech's technical marketing 
engineer. According to Luk, CSTN LCDs also per- 
form better than TFT LCDs in cost and cycle time in mass-production, and, for applications that 
require no ability to play video, CSTN is a good choice for cost, flexibility and power consumption. 

The SSD1 784 offers partial-, sleep-, and eight-color standby modes. When you invoke the eight- 
color mode, the display controller's frame-rate control and PWM circuitry partially turn off. These 
circuit blocks generate gray-scale levels for RGB signals. Circuitry on the controller allows you to 
display red, green, blue, cyan, yellow, magenta, black, and white colors. 

-by NS Manjunath, EDN Asia 

Solomon Systech Ltd, www.solomon-systech.com. 




The SSD1784 display 
controller can support 
132X60-pixel resolution 
CSTN LCDs and achieve 
65,000 color combina- 
tions in a simple appli- 
cation circuit requiring 
a microcontroller. 
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Multimedia Over IP Solutions 




VoIP Solutions for Wired and Wireless Infrastructure 
Applications 

» A cost effective systems approach featuring the 

PowerQUICC™ family of processors containing PowerPC® 
cores and DSPs based on StarCore™ technology (MSC81XX 
and MSC711X families) 

» Offerings scale from 1 to 8,000 channels 

» Full, turnkey software solutions for voice, video, fax, modem 
and data 

Complete Video and Voice over IP System Solutions 
» i.MX Family - applications processors for low-power, high 
quality, real time videoconferencing: 

■ On-chip hardware video codec accelerators to 30fps 
- Embedded Linux® OS and peripheral drivers 

■ Communication protocol stacks included 

■ Multimedia framework and call control 
» ColdFire® processors (MCF52XX) answer the call for a 

sub $40 (US) VoIP phone 

Register for your free interactive demo at freescale.com/overlP 




Freescale helps you take video and voice over IP 
anywhere you want it to go. Imagine the possibilities. 

Design a handheld device that also streams full 
screen video. 

Deliver more calls from one access point while 
simultaneously delivering higher voice quality for much 
less money. 

Build a network infrastructure that scales to 8,000 
VoIP channels. 

Created by the experts who have deployed over 75 
million lines of packetized voice, Freescale's video and 
voice over IP (V2IP) platforms help you deliver a new 
wired or wireless device in just a few months. 

Our systems level approach eliminates tedious 
integration work so you can focus on the design and 
features that differentiate your products. Save design 
time and get to profit fast. 

Video and voice over IP anywhere, any time, to any device. 
Imagination? Freescale makes it reality. 



FREESCALE VolP/V2IP SOLUTIONS 



• Residential/SOHO 

• Enterprise 

• Carrier Class 


Infrastructure 


Handsets/Terminals 
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Density 
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MSC711X 
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MCF52XX 


High-Density Gateway 
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Video Conf/Transcoding 
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High Performance 
Analog Solutions 



T 

o 2 



3 o 

O CO 



.9 o 




Power management and signal chains demand a system approach - 
that's why Avnet Electronics Marketing and National Semiconductor 
together are such a powerful combination. 

— Power and signal chain products that blend maximum 
performance with overall efficiency 

— Collaborative engineering support from conceptual 
design through volume manufacturing 

— System level expertise to assist in determining the right 
architecture and products for your application 

— Factory-trained Field Application Engineers well 
versed in National's technology and tools 

— Web-based design tools like National's WEBENCH® 
Avnet PartBuilder™ and online technical training 

— Temperature sensors, operational amplifiers and A/D 
converters that can optimize system performance over 
a wide range of operating conditions 

— Solutions sample kits to assist you in your designs 

Whether you're working on a portable, handheld, security, 
medical or other analog design, let Avnet EM help you solve 
your power and signal design challenges and get your 
application up and running. 
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For sample kits and design tools, 
go to avnet.national.com 



National = 
Semiconductor ^^^^ ffmimEM 

The Sight & Sound of Information '^^= electronics marketing 




Avnet Green Initiative 



Enabling success from the center of technology^ 

1 800 332 8638 



FPGAs in Industrial 

and Embedded Applications 

FPGAs play an important role in industrial 
and embedded systems. In many applications, 
they provide a cost-advantage compared to 
ASICs while yielding superior performance 
above that of programmable processors. As 
FPGAs continue to drop in cost, developers 
find that they can integrate more functionality 
for a fractional cost increase while reducing 
component count. The shrinking geometries 
of FPGAs, however, also introduce design 
challenges when implementing high-speed 
interfaces such as LVDS. 



f1. 
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Implementing Real-World 
Interfaces with FPGAs 

This month, industry expert Nicholas Cravotta explores the 
key issues behind implementing interfaces in FPGA-based 
systems, including: 

— Efficiently handling noise and EMI at small 
geometries where the effects of even minor 
interference become troublesome 

— Protecting FPGA circuits from the primary and 
secondary electrical interference of external events 
such as ESD (electrostatic discharge) 

— Implementing extended interface features cost-effectively 

— Weighing dis-integration options of components 
to improve overall cost/performance 




PRODUCT SPOTLIGHT: 



PART# 


DESCRIPTION 


PACKAGE TYPE 


OPERATING 

TEMPERATURE 

RANGE 


SCANSTA111 


Enhanced SCAN Bridge Multidrop 
Addressable IEEE 1149.1 (JTAG) Port 


TSSOP, FBGA, 
Evaluation Board 


-40° C to 85° C 


SCANSTA112 


7-Port Multidrop IEEE 1149.1 
(JTAG) Multiplexer 


FBGA, TQFP, 
Evaluation Board 


-40° C to 85° C 


EQ50F100 


1 Gbps - 6.25 Gbps Backplane Equalizer 


Evaluation Board, 
LLP 


-40° C to 85° C 


DS90LV004 


Four-Channel LVDS Repeaters 
with Pre-Emphasis 


TQFP 


-40° C to 85° C 


SCAN90004 


Four-Channel LVDS Repeaters with 
Pre-Emphasis and IEEE 1149.6 


Evaluation Board, 
TQFP 


-40° C to 85° C 



Interface Applicatioiis Around the FPGA 

Card-to-Card, Box-to-Box, Rack-to-Rack 




Switches, 
clock/data 
distribution 



To LVDS chip on anotfter backplane board 



For additional application solutions, visit avnet.national.com 




BAKER'S BEST & 




BY BONNIE BAKER 



When undersampling, 
clock jitter does matter 

In undersampling applications, such as wideband receivers, cellular 
base stations, and communications receivers, the undersampled sig- 
nal has a relatively low-frequency bandwidth — with the help of the 
Nyquist Theorem and slower clocks to the converter. However, the 
carrier frequency for this signal frequency is high enough so that tim- 
ing inconsistencies, such as clock jitter (or phase noise) and ADC aper- 
ture jitter, can increase noise as the signal goes through the ADC. Large 
amounts of jitter make the ADC block unusable for this type of system. 
The noise sources in this type of to-noise ratio), which is under your 



application include the quantization 
noise of the converter (or the ac dif- 
ferential-nonlinearity error), the inter- 
nal converter thermal noise, and the 
system jitter. The ADC quantization 
noise and thermal noise have a direct 
effect on the converter's SNR (signal- 



ANALOG- 
INPUT SIGNAL 

(V) 



ERROR VOLTAGE 




control only as you select the convert- 
er. The contributors to the system jit- 
ter are the aperture jitter of the sample- 
and-hold switch at the input of the 
ADC and the sampling-clock jitter. 
Aperture jitter is the sample-to-sample- 
variation timing of the ADC's input 
switch. The product data sheet indi- 
cates the aperture- jitter specification of 
your undersampling ADC. Clock jitter 
is an artifact of clock variation from 
cycle to cycle. You combine these two 
uncorrected jitter-noise sources using 
the root-sum-square formula, or 
^) in rms 
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Figure 1 A variation of phase or jitter in 
the converter's clock input causes a 
deviation in the sampling time of the 
ADC-analog-input signal. This deviation 
produces degradation in conversion 
accuracy, which you quantify with the 
converter's SNR performance. 



picoseconds, where tj^^^^^^ is the total 
jitter of the system, tj^^^^j^ is the jitter 
from the external ADC clock, and tj^^^^ 
is the jitter of the ADC-input-sampling 
switch. You cannot change your appli- 
cation circuit to improve the ADC's 
aperture jitter. However, several tech- 
niques can improve the clock jitter. 

In this application, the external clock 
controls the sampling frequency or 
speed of successive conversions. As- 
suming the analog- input signal is void 
of phase shifts, clock jitter causes sam- 
pling-time uncertainty (Figure 1). 
This uncertainty affects the SNR of the 
conversion. The theoretical impact on 



SNR, due to jitter from the clock as well 
as from the ADC-sampling mechanism, 
is SNR (dBc)=-20 log,„(2TTf,^t„„,^), 
where f^^ is the analog- input frequency. 

Undersampling systems requires a 
clock with low jitter or phase noise to 
drive the ADC. These clocks can be 
digital or sinusoidal. Digital clocks have 
a fast slewing transition, which facili- 
tates the reduction of clock jitter. 
However, the fast edges of digital clocks 
create wideband noise due to the com- 
plexity of the square wave's frequency 
content, producing wideband noise 
that aliases back into the signal band- 
width. Sinusoidal clock signals may be 
alternatives to the digital-clock option, 
depending on your application layout 
and implementation. However, they 
usually have higher rms near-band jit- 
ter. (Most ADC vendors provide clock 
recommendations for their converters.) 

Using differential versus single- 
ended inputs is another clock alterna- 
tive with most undersampling ADCs. 
Single-ended clocks must have a clock 
slope of approximately 1 V/nsec or bet- 
ter. Single-ended inputs are not appro- 
priate connections for sine-wave 
clocks. In addition, you need limits to 
the voltage swing of the single-ended 
clock. Otherwise, the clock signal 
bumps into supply rails, turning on 
internal protection devices. Differ- 
ential-clock signals double the voltage 
range of the clock. The converter also 
does some common-mode rejection of 
noise signals. 

So, when planning your clock strat- 
egy for your undersampling ADC, you 
should take into account your clock 
phase noise or jitter. The clock source 
you choose need not be expensive — 
only low noise. EDN 
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Go to www.edn.com/050804bb 
and click on Feedback Loop to post a 
comment on this coiumn. 



Bonnie Baker is the author of A Baker's 
Dozen: Real Analog Solutions for 
Digital Designers. You can reach her at 
honnie . haker@microchip . com . 
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No matter how you say RoHS , 
we can help you get ready for it. 




Your fast track to compliance 

Get ready for RoHS by accessing state-by-state green laws, 

the latest news from Europe, helpful guides and products that are connpliant 

with the Restriction of Certain Hazardous Substances legislation. 

You'll find nnore in one source @ newarkinone.com/rohs 
Register for RoHS updates @ newarkinone.com/alerts 
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PRYING EYES 



MAURY WRIGHT • EDITOR AT LARGE 



Cheap shot 

An SOC makes a one-time-use video camera feasible. 
Will consumers embrace the minimalist feature set? 

Starting about a month ago, drugstore chain CVS began 
selling a digital-video camera for the paltry sum of $30. 
The product of digital- imaging specialists Pure Digital 
Technologies, the bare-bones device probably will serve 
most often in emergency roles — such as when dad for- 
gets to charge the battery for the family camcorder. On 
the other hand, the camera is so simple to use that it could develop 
a fan base. The buyer shoots the 20 minutes of footage the camera 
can store, takes it to a CVS, pays an additional $13, and minutes 
later receives a DVD. But how can CVS sell the camera at such a 
cheap price? Our Prying Eyes staff didn't have to skip many lunches 
to buy one and find out. 



The bulk of the circuitry, including 
the digital chips, an image sensor, 
and a microphone, resides on the 
side of a 2.5X2-in. pc board that 
faces the subject (left). The side 
facing the videographer hosts a 
1 .4-in. LCD. A speaker mounts on 
the subject side, flush with a round 
hole in the board; an acoustic foam 
cover is visible on the LCD side. 



The camera has no remov- 
able memory, but the 
board includes a Samsung 
256-Mbit DDR SDRAM 
and a 1 -Mbit NAN D flash 
from Hynix or Samsung. A 
nonstandard connector, 
hidden under a sticker on 
the top edge, provides the 
USB access CVS uses 1 
retrieve the video. 



The camera features a grand 
total of four user buttons: 
power, playback, record, and 
delete. The COACH's impres- 
sive autoconfiguration capabili- 
ties allow the camera to adapt 
to light levels, but for $30, 
don't expect focus and zoom. 



Zoran's ZR36451 SOC, a 
member of the company's 
COACH (camera on a chip) 7 
family, implements the digital 
portion of the design, except 
memory and the display. The 
SOC includes a 32-bit MIPS 
core, a display controller, a 480- 
Mbps USB interface, memory 
interfaces, and video-processing 
support. The chip, which 
includes DSP capabilities, han- 
dles 640X480-pixel (VGA) 
encoding at 30 fps using 
Zoran's TruDV compression 
technology. j 




The camera packaging states, 
"High voltage inside. Do not dis- 
assemble camera." Judging by the 
activity on various Web sites, the 
warning has not dissuaded many 
hackers. 
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Complete solutions. Optimized performance. One source. 

Fairchild is intensely focused on power. Through our understanding 
of system power issues, we are able to reduce component count 
and overall EMI, simplifying power factor correction designs. 

Stand-alone PFC controllers 

• Broad portfolio of controllers for high, medium and low power 
applications, including discontinuous, continuous and ZVS modes 

Combined PFC/PWM controllers 

• Reduced part count increases system reliability 

• Synchronized clocks lower ripple currents and EMI 
SuperFET™ MOSFETs: 

• Fairchild's proprietary Super Junction FET technology offers 
state-of-the-art FOM, increasing system efficiency 

Stealth® Diodes: 

• Hyperfast diode technology combined with "soft" recovery 
characteristics increases system reliability and reduces EMI 



For more information on our PFC solutions, innovative 
packaging, tools, demo boards, and application notes, 
visit www.fairchildsemi.com/acdc/pfcl . 
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TECH TRENDS BRIAN DIPERT • SENIOR TECHNICAL EDITOR 

Beating the 
blue-laser blues 

CUSTOMERS WANT UNIFIED-FORMAT BLUE-LASER-BASED STORAGE. 
DISREGARDING THOSE DESIRES, COMPETITORS ARE PUSHING 
BROADLY INCOMPATIBLE PRODUCTS INTO THE MARKET IN A HIGH- 
STAKES GAME OF HIGH-TECH CHICKEN. 

Industry standardization is a fickle mistress- Just ask the manufacturers of opti- 
cal drives, their building blocks, and media- On the one hand, a unified tech- 
nological approach to addressing a market need encourages broad industry-sup- 
plier support that reassures customers of the approach's viability and longevi- 
ty, thereby encouraging them to open their wallets and make significant in- 
vestments in it- On the other hand, unless that technological approach regu- 
larly evolves, encouraging those same customers to repeatedly reopen their wallets, 
the market stalls, and profits evaporate. 

Looking at EDN's last in-depth coverage of optical-storage technology two years 
ago, you might conclude that nothing's changed since (references 1 and 2). In a sense, 
you'd be right- Contending + and — writable- and rewritable-DVD formats still square 
off in the market- DVD-RAM is still a niche product that users employ in hard-disk- 
drive -emulating computer applications and that some manufacturers include in DVD 
recorders, PVRs (personal video recorders), and set-top boxes. Holographic storage 
still isn't in production. And the dueling Blu-ray and HD-DVD optical-storage al- 
ternatives are still staring each other down in an expensive face-off that, until resolved. 



threatens to stall the red-to-blue-laser- 
market transition. 

It didn't need to be this way. "Those 
who cannot remember the past are con- 
demned to repeat it," said US philoso- 
pher George Santayana in 1905. And 
more than 2000 years earlier, Chinese 
philosopher Confucius suggested that you 
"study the past if you would divine the fu- 
ture." What lessons does the past hold for 
today's storage pioneers? For starters, look 
at the Betamax-versus-VHS wars of the 
mid-1970s. Look at the saber-rattling and 
posturing that stretched out DVD- 
Video's gestation period to more than 
three or four years, depending on how 
you measure its endpoint: first products 
in the market in late 1997 or notable 
market success at the holiday- 1998 shop- 
ping season (Reference 3 ). Or look at the 
+ -versus- — -format wars, which only the 
widespread availability of format-agnos- 
tic universal players and recorders has 
subdued. 

A NO-COMPROMISE QUAGMIRE 

In February, it appeared that the Blu- 
ray and HD-DVD camps might in fact 
have learned their history lessons. Stung 
by widespread CES (Consumer Elec- 
tronics Show) backlash to the two groups' 
significantly incompatible formats, they 
returned to the bargaining table in an at- 
tempt to hammer out a compromise. A 
settlement may occur, but, by press time, 
it didn't seem likely, with Sony Consumer 
Electronics President Ken Kutaragi com- 
menting that negotiations are "game 
over," the Blu-ray- inclusive Playstation 3 
launch slated for next spring, and Toshi- 
ba President Tadashi Okamura's stating, 
"We may actually have a situation where 
merchandise from both sides are put on 
store shelves. But the market would not 
allow that situation to last very long" (ref- 
erences 4 and 5). 

Blu-ray backers continue to tout their 
revolutionary technology's superior per- 
layer storage capacity of 25 Gbytes. HD- 
DVD advocates counter that their evo- 
lutionary approach's 15-Gbyte/layer ca- 
pacity is good enough, especially when 
you consider it in the context of the me- 
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AT A GLANCE 

El An inability to compromise 
and blend their respective patent 
portfolios leaves the two blue-laser- 
consumer-storage camps facing 
an uncertain future. 



El Advanced video codecs let you 
store high-resolution, long-playing 
movies on mainstream red-laser-DVD 
media. 



El The red-laser-optical industry 
hopes to extend its relevance 
through multilayer and dual-sided 
storage, higher write speeds, and 
dimensional diversity. 



El After years of research and devel- 
opment and plenty of unrealized ex- 
pectations, holographic storage may 
finally enter the market next year. / 



dia's compatibility with today's DVDs, 
which they believe will speed and mini- 
mize the cost of the conversion of opti- 
cahdisc manufacturing lines to the next- 
generation technology- Late May's Media- 




Figure 1 Both HD-DVD proponents and their Blu-ray competitors are gearing up for 
production (a, courtesy Maxell), but multiformat confusion and a prevalence of 
advanced video codecs that can deliver high-resolution, full-length movies on red-laser 
media may dash their near-term plans (b, courtesy JVC). 



Tech Expo conference in Las Vegas was 
the scene of numerous dueling press re- 
leases: Toshiba unveiled a three-layer 45- 
Gbyte HD DVD that neared its com- 
petitor's two-layer capacity, and Blu-ray 
backer TDK responded with a four- layer, 
100-Gbyte prototype- Less than three 



weeks later, Hitachi-Maxell and Verbatim 
announced their mass-production mas- 
tery of a write-once, 15-Gbyte HD DVD- 
R (Figure la). This summer's tit for tat 
comes on the heels of last December's an- 
nouncement by Toshiba and Memory- 
Tech of dual- layer media that users can 
play on both conventional- DVD and 
next-generation HD-DVD players, en- 
abling them, for example, to watch a 
movie in standard definition on a legacy 
player and in high definition on a new 
HD-DVD player. That announcement 
provoked a response, again less than three 
weeks later, by JVC, which unveiled a 
33.5-Gbyte disk that combines a 25- 
Gbyte Blu-ray layer and an 8.5-Gbyte 
dual-DVD layer. 

All of this next-generation debate fo- 
cuses on the consumer market. Blue-laser- 
based optical storage is already in pro- 
duction, albeit targeting high-end appli- 
cations. TDK, for example, is shipping a 
23.3-Gbyte cartridge touting a 72-Mbps- 
per-head transfer rate, for use in Sony's 
XDCAM Professional Disc system. Ver- 
batim, conversely, is shipping 30-Gbyte 
UDO (ultra-density-optical) media, pri- 
marily for use in optical libraries, and pro- 
fessional desktop systems for legal, finan- 
cial, health-care, and government appli- 
cations, according to Optical Storage 
Manager Tim Clatterbuck. Hewlett- 
Packard and Plasmon, along with Sony, 



DATA LONGEVITY 

How long will the information 
stored on an optical disc remain 
intact? This frequently asked ques- 
tion came to the forefront when the 
first CD-Rs appeared on the market, 
and users have been asking it ever 
since. (Pressed CDs and DVDs per- 
manently retain their contents, as 
long as you don't break or other- 
wise mar them.) Potential variables 
include the write- and read-back 
speeds, the characteristics of the 
drive accessing the media, the 
physical makeup of the media 
itself, and the ambient conditions 
under which users write, store, and 
subsequently access information. 
The NIST (National Institute of 
Standards and Technology) has 
published the preliminary results of 
a study to answer this question. 
The samples are small, so the 



data's statistically unsound, but it 
still makes for interesting reading. 
Check it out in PDF format on the 
NIST Web site; you can also peruse 
the ensuing Slashdot debate (refer- 
ences A and B). 
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Our new 100 Amp 
romx inductois should 
make everyone smile 




Especially if you're working on low voltage, high 
current power applications! 

Our new SER Series inductors are available 
with ratings up to 100 Amps (actually, they aren't 
even close to saturation at that current) which 
lets you maximize your current per phase. DC 
resistance is low and tight, with less than 5% 
tolerance. The cores exhibit no thermal aging. 
And their flat wire, self-lead construction assures 
maximum density, reliability and heat transfer. 

Coilcraft's SER Series inductors are available 
with L values from 0.3 to 10 ]iH. Or we'll design a 
part for your specific L and current requirements. 

For complete specifications, SPICE models 
and free evaluation samples of all our new SER 
inductors, visit us at www.coilcraft.com/ser2 




SER2000 Series 

Inductance: 0.3 - 2 ijH 

I sat up to 100 A 
Designer's Kit C174 $60 



SER1590 Series 

Inductance: 0.3-1 pH 

I sat up to 50 A 
Designer's Kit CI 66 $60 



SER1360 Series 

Inductance: 0.33- 10 pH 

I sat up to 40 A 
Designer's Kit CI 65 $65 
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Figure 2 Single- (a) and dual-layer (b) DVD media are now in high-volume production, and prices are quickly plummeting (courtesy 
Verbatim). 



developed UDO; Sony later backed out 
to focus on Blu-ray- The Ecma Interna- 
tional, ISO (International Standards Or- 
ganization), and lEC (International 
Electro technical Commission) standards 
bodies have approved UDO. Clatterbuck 
claims, "Write-once UDO media has a 
data life of 50 years- For work in progress 
or files that need to be updated, the Ver- 
batim rewritable UDO media delivers 
more than 10,000 direct-overwrite cycles" 
(see sidebar "Data longevity")- Verbatim 
also claims that next-generation 60- (sin- 



gle-sided) and 120-Gbyte (double-sided) 
UDO media is under development. 

With DVD history as a guide to future 
trends, video capture and playback will 
likely be the dominant applications of 
next-generation blue-laser optical media, 
at least in its early life. Sonic Solutions, 
which recently acquired Roxio — along 
with competitors such as CyberLink, In- 
ter Video and Ulead, and NTI Software — 
is busy preparing next-generation soft- 
ware, for both consumers and profession- 
al users, that works with next-generation 
optical media, its relevant audio and 
video codecs, and its DRM (digital-rights- 
management) schemes. Jim Taylor, the 
maintainer of the DVD Forum's FAQ, au- 
thor of DVD Demystified, and general 
manager of the Advanced Technology 
Group at Sonic Solutions, states, "At the 
consumer-content-creation level, lack of 
unification," resulting from the looming 
conflict between Blu-ray and HD DVD 
and the resultant potential for customer 
confusion, "won't have a big effect" on his 
company's fortunes. 

The capacities of Blu-ray and HD 
DVD, however, represent overkill for 
the standard-definition-resolution images 
that today's miniDV camcorders produce, 
and next-generation FIDV camcorders 
haven't yet dipped below the $1000 price 
barrier. Forecasting the near- term impact 
of format confusion on the high-defi- 
nition-prerecorded-movie market and 
therefore the market for Sonic's profes- 
sional tool sets, Taylor says, "Content cre- 
ators will move ahead with whatever for- 
mat they choose." Much of the fuel for 
his optimism is that hardware suppliers 



are highly motivated to sell new equip- 
ment to consumers, as well as to establish 
their anointed format as the de facto in- 
dustry standard, and will therefore ag- 
gressively push abundant supply and low 
prices. 

BLUE-LASER STALL 

Taylor's predictions about blue-laser 
technology, however, are curiously at odds 
with the multiple market slowdowns that 
DVD has experienced in the face of for- 
mat wars. Taking off his Sonic hat, Tay- 
lor says, "If there is format confusion, if 
both stay in the market for a year or so, 
there will inevitably be dual-playback de- 
vices. The format groups themselves have 
studiously avoided any discussion of uni- 
versal players. But, looking at historical 
developments, companies will figure out 
how to support consumers across multi- 
ple formats. License and patent royalties 
are a factor. The main technical issue, 
which can be solved, is that there has to 
be CD playback — not mandatory but de 
facto — meaning that there are three lev- 
els that the laser needs to focus on." Tay- 
lor refers to the 1 .2-mm level for CDs, the 
0.6-mm level for DVDs and HD DVDs, 
and the 0.1 -mm level for Blu-ray. "The 
pickup head must be able to handle that, 
plus it must comprehend multiple wave- 
lengths: infrared for CD, red for DVD, 
and two blue wavelengths to deal with 
both HD DVD and Blu-ray. It's not prac- 
tical now, especially with slim drives in 
notebooks. But it will be cost-effective 
within one to two years," predicts Taylor. 

He a] so believes that, in case of format 
confusion and until that confusion settles 



HANDS-ON PLANS ^ 

EDM will encode high-resolution 
video clips-both from industry con- 
tacts and personally captured with a 
720p JVC HDV camcorder-to DivX 6, 
MPEG-4 AVC, WMV9, and other lead- 
ing-edge video formats, burn them 
onto DVD-Rs and DVD+Rs, and com- 
pare the results, thereby exploring 
the premise of whether blue laser's 
slowdown will mean an extension of 
red laser's longevity (references A 
and B). Visit the Brian's Brain blog at 
www.edn.com/briansbrain for the 
rest of the story. 
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Fujitsu MCUs. 

They're how you make a cost-conscious, space-challenged, 
performance-driven engineer smile. 

With Fujitsu's 8-bit, 16-bit and 32-bit microcontrollers and flexible 
design architecture, engineers everywhere have a happy solution 
to the price, space and performance challenges they face in 
developing the next wave of consumer electronics, personal 
computing devices and home technologies. Whether it's 
PDP flat screen TVs, camcorders, CD rewritable drives, 
or home climate control systems, if you can click it, 
snap it, record it, view it or play it, Fujitsu MCUs 
probably had a hand in it. Working with Fujitsu 
offers world-class manufacturing, a proven 
track record of reliability, and a wide range 
of product lines. For more information 
on our MCUs and engineer-pleasing solutions, 
visit www.fma.fujitsu.com/mcuad 
or call (800) 866-8608. 

MICROCONTROLLERS 



• 8-bit, 16-bit, 32-bit MCUs 

• Up to 768 KB embedded Flash memory 

• Up to 5 channel UART 

• Low-power modes 

• DC/AC motor, inverter control modules 

• Dedicated DSC application specific controllers 

• LPC bus, PS2 interface, keyboard controller 
with multi Li-ion battery management 

• A/D, D/A, LCD controllers/drivers and timers 

• Full-featured ICE and integrated 
development environment available 




Bringing solutions to your business is Neelima Chaurasia, 
Sr Application Engineer for Fujitsu Microelectronics. 



FUpSU 



THE POSSIBILITIES ARE INFINITE 



www.fma.fujitsu.com 




Figure 3 Nintendo's GameCube (a) and Sony's Playstation Portable (b) employ small- 
er-than-standard red-laser-media dimensions as one means of copy protection. 



down, "there will be a window of oppor- 
tunity for red'laser-based HD formats to 
do better than they would otherwise" (see 
sidebar "Hands-on plans")- The movie 
studios, after all, are eager to encourage 
consumers to buy high-definition variants 
of content they already own on DVD and 
to buy more expensive HD versions of 
content they don't yet own, but they're 
uncomfortable with the prospect of se- 
lecting — and possibly incorrectly select- 
ing — one of the two dueling blue- laser 
formats- Alternatively, they face the 
equally unappealing prospect of having to 
support both formats. They also don't like 
the prospect of advocating that con- 
sumers buy expensive next-generation 
players that might not handle other stu- 
dios' material- 
Audio- and video-codec developers 
are poised to exploit this window of op- 
portunity- Microsoft has for several years 
offered DVDs that contain high-resolu- 
tion movie variants in Windows Media 
Video 9, or VC-1, format, in conjunction 
with studio partners such as Artisan and 
Imax. In June, DivX released Version 6 of 
its MPEG-4 Advanced Simple Profile-de- 
rived video codec, which supports inter- 
active video menus, chapters, subtitles, al- 
ternate audio tracks, and video tags. DivX 
claims that the Version 6 codec has a 20 
to 40% quality and bit-rate improvement 
over that of Version 5. And most notably 
for this discussion, lead DivX codec en- 
gineer Jerome Rota states, "Most 720p 
[720-line-progressive-scan] content re- 
quires only a 4'Mbps average bit rate, 
whereas 1080p content demands only 6 
to 8 Mbps-" These bit rates are on par 
with today's 480-line, standard-definition 
DVD bit rate using MPEG-2. 

Nero (formerly. Ahead Software) and 
partner Ateme are aggressively promot- 
ing Nero Digital, an extension-based en- 
hancement of MPEG-4 AVC (also 
known as MPEG-4 Part 10, or H.264)- 
Nero, like DivX, has also branded a pro- 
prietary spin of the MPEG-4 Advanced 
Simple profile, albeit in this case with an 
MPEG-4'approved AAC (Advanced 
Audio Compression) audio codec and 
"wrapper." Udo Eberlein, president of the 
company's US subsidiary, is bullish on 
MPEG-4 AVC's ability to beat DivX 6 on 
a quality- versus-bit-rate basis and to more 
than hold its own against the Microsoft 
VC-1 counterpart, as well. Eberlein ad- 



mits that, whereas VC-l's Advanced Pro- 
file is available, MPEG-4 AVC's high pro- 
file is not yet released. "Currently, VC- 1 
is more mature in the professional-tools 
space," he acknowledges, and, for that 
reason and others, Warner Brothers, for 
example, will likely encode its first wave 
of HD DVDs using VC-1. "In the con- 
sumer-tools space, however, Nero has 
been shipping MPEG-4 AVC since De- 
cember 2004 in Nero Version 6.6," he 
points out. Nero has also developed au- 
dio- and video-decoder hardware IP (in- 
tellectual property) that it offers for li- 
cense to potential semiconductor and sys- 
tems partners. 

DVD hardware can now exploit this 
window of opportunity. Players from Buf- 
falo and I-O Data support one or more of 
these advanced codecs, and JVC and V 
Inc will soon follow (Figure lb). How- 
ever, the current generation of players 
lacks support for the necessary authori- 
zation DRM scheme for the WMV (Win- 
dows Media Video) HD DVDs, meaning 
that you need to play them on either a 
conventional or a Media Center Edition 
PC. To that point: Most consumers will 
likely need to buy a new player to expe- 
rience any of these new video codecs and 
their associated audio codecs, DRM 
schemes, and wrapper formats in their liv- 
ing rooms. However, this new player will, 
at least initially, be much less expensive 
than a blue-laser-based alternative. And 
here's the key: Anyone with a DVD- 
ROM drive in his PC can install the nec- 



essary software and today experience 
high-definition content. 

How big is the window of opportuni- 
ty? Taylor, again speaking for himself and 
not for his company, comments, "Having 
been through one [the original DVD- 
video] format launch, there are likely to be 
delays, and I doubt anything will be out by 
year-end from either camp." Several in- 
dustry representatives spoke off the 
record, saying that they expect that the 
HD-DVD group will come to market in 
the first quarter of next year and that Blu- 
ray, with Playstation 3 in the lead, will fol- 
low in the second quarter. And will one of 
the two format camps eventually throw in 
the towel and yield to the competition — 
and, if so, when? That's anyone's guess. 

Other countries have also seen the 
wisdom of a red-laser-based, high-defini- 
tion-video approach. China's EVD (En- 
hanced Versatile Disc), as its developers 
originally defined it, employed On2 Tech- 
nology's VP5 and VP6 video codecs, 
along with Coding Technologies' six- 
channel EAC (enhanced audio codec). 
One of the primary motivations for EVD 
was to dodge expensive royalty payments 
to MPEG-2, CSS (content-scrambling- 
system), and Macrovision analog-copy- 
protection rights holders, although, in an 
apparent contradiction, EVD backers 
claimed that players would also support 
DVDs. EVD supported 720p and 1080i 
video resolutions and was also backward- 
compatible with CD, VCD (video CD), 
and SVCD (super VCD). However, ini- 
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Reliable Communication in 
Harsh Environments — 





Robust 3V RS485 Transceivers with High ESD 

This robust family of transceivers provides fully compatible upgrades to 
standard RS485 and RS422 transceivers while incorporating many 
advanced features like high ESD and enhanced failsafe, making them ideal 
for use in industrial, telecom and consumer applications. 



Part Number 1 


# Of Tx/Rx 


Duplex 


Data Rate 




Package 


SP3070E 


1Tx/1 Rx 


full 


250kbps 


±15kV 


14 Pin NSOIG 


SP3071 E 


1Tx/1 Rx 


full 


250kbps 


±15kV 


8 Pin NSOIG 


SP3072E 


1Tx/1 Rx 


half 


250kbps 


±15kV 


8 Pin NSOIG 


SP3073E 


1Tx/1 Rx 


full 


500kbps 


±15kV 


14 Pin NSOIG 


SP3074E 


1Tx/1 Rx 


full 


500kbps 


±15kV 


8 Pin NSOIG 


SP3075E 


1Tx/1 Rx 


half 


500kbps 


±15kV 


8 Pin NSOIG 


SP3076E 


1Tx/1 Rx 


full 


16Mbps 


±15kV 


14 Pin NSOIG 


SP3077E 


1Tx/1 Rx 


full 


16Mbps 


±15kV 


8 Pin NSOIG 


SP3078E 


1Tx/1 Rx 


half 


16Mbps 


±15kV 


8 Pin NSOIG 



Sipex Advantage 

• High ESD protection: ±15kV 

(IEC1 000-4-2 Air-gap test and Human 
Body Model) 

• 3.3V low power operation 

• Advanced receiver failsafe protection 
for open, shorted or terminated lines 

• Allows up to 256 transceivers on the 
bus 

• Thermal shutdown protects against 
driver contention 

• Hot swap protected inputs 

• Slew-rate limited outputs 

• High speed: Up to 16Mbps 

• Low shutdown current: 150nW 

• Pb-Free Available (RoHS Compliant) 
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To get additional product information, order a sample or view the 
data sheets, visit www.sipex.com/NewRS485 
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tial product demos employed LSI Logic- 
supplied high-definition MPEG- 2, and a 
dispute early last year between On2 and 
EVD developers may have permanently 
sidelined the format, although a video- 
codec conversion to AVS (advanced 
video coding standard in information 
technology) is also a possibility (Refer" 
ence 6)- 

Taiwan's Opto-Electronics and Sys- 
tems Laboratories, under the government- 
sponsored Industrial Technology Research 
Institute, has similarly developed the EVD 
(forward versatile disc), which employs 
Microsoft's WMA (Windows Media Au- 
dio) Professional codec and WMV codec, 
albeit with hardware-based AES (Ad- 
vanced Encryption System) decryption 
instead of Microsoft's DRM scheme- EVD 
differs from the DVD standard in physi- 
cal format: Eirst-generation EVD discs 
have 5.4' to 6-Gbyte, single-sided and 
9-8- to 1 1-Gbyte, double-sided storage ca- 
pacities and support resolutions as high as 
1280X720 pixels in progressive- scan 
mode- Second-generation EVD discs, 
with a capacity of more than 15 Gbytes, 
will support resolutions as high as 
1 920 X 1080 pixels in interlaced mode. 

EVOLUTION, DIVERSIFICATION 

The data on the DealNews and Tech- 
bargains sites at press time would elate 
consumers and depress suppliers. A 100- 
CD-R pack of name-brand 52 X devices 
was selling for $12, including shipping 
and after rebate. That price translates to 
1 7 cents per gigabyte. Even more incred- 
ible, a 100-unit pack of name-brand 8X 
DVD-Rs or DVD+Rs was going for $20, 
translating to just over 4 cents per giga- 
byte. Brand-new, 1 6 X, dual-layer-capable 
burners sell for less than $50, and, in June, 
you could buy refurbished Pioneer DVR- 
109s for $37.50 each. New 52X CD burn- 
ers sell for $20. And DVD players are free 
after rebate. 

Although media and drive suppliers 
eagerly await the salvation that blue-laser 
discs promise, they're in the near term 
tweaking red- laser technology wherever 
they can in the hope of eking out a prof- 
it. Dual-layer writing capability was a 
nebulous forecast when EDN last pub- 
lished an optical-storage article (Figure 
2), but it's now here, at 8X speeds for 



InPhase 
Technologies 



Figure 4 By varying the reference beam 
angle, wavelength, and media position, 
InPhase Technologies lets you record 
many holograms in and read them back 
from the same volume of optical material 
with the added potential for data security 
using custom laser wavelengths and 
drive-specific phase masks. The company 
slates 300-Gbyte, first-generation drives 
and media for production next year (a). 
Meanwhile, semiconductor storage is 
making capacity leaps and bounds of its 
own (b, courtesy Matrix Semiconductor). 



DVD+R media and 4X rates for DVD- 
R, judging from recent drive announce- 
ments by companies such as Plextor. 
(These announcements reflect a more 
general historical trend of + media's 
achieving performance thresholds before 
the — alternatives, which eventually 
match those thresholds.) Although dual- 
layer-capable drives are dirt-cheap, the 
media — now supporting only 2.4 X write 
speeds — is comparatively expensive, cur- 
rently selling for around $5 per blank disc. 

In June, single-layer media capable of 
a 16X write rate was also roughly twice 
as expensive as 4 and 8X counterparts; 
the price difference may have disappeared 
by now. DVD+RW has even hit 16 X 
speeds, with DVD-RW close behind it at 
1 2 X . As is the case with the aforemen- 
tioned dual-layer DVD, drive specifica- 
tions may tout high-speed support, but 
commercially available media cannot yet 
handle these extreme write rates. And 
don't expect even faster performance in 
the future; a 16X DVD-rotational speed 
roughly correlates to the speed of a 52 X 
CD, which is the speed at which that 
technology topped out. As was the case 
in the CD-to-DVD transition, blue-laser- 
based technologies will likely increase the 




drive- and media- transfer rates by storing 
more data in the same amount of space, 
instead of spinning the disk faster. 

DVD-Audio and SACD (Super Au- 
dio CD) have been underwhelming mar- 
ket performers; most audio listeners don't 
appear to be enthralled with high-reso- 
lution audio and surround sound (refer^ 
ences 7 through 9). Or perhaps con- 
sumers are just unwilling to pay the in- 
cremental price necessary to obtain these 
features, especially considering that CD- 
quality, two-channel audio is available for 
"free" on peer-to-peer file-sharing net- 
works and is nearly free on offshore mu- 
sic-distribution sites, such as Allofmp3. 
To that point: The music labels are des- 
perate to hook listeners onto again buy- 
ing music, and the DualDisc is their lat- 
est tack. This dual-format disc contains 
an audio CD layer on one side and 
SACD, DVD-Audio, or DVD-Video me- 
dia on the other. Initial consumer re- 
sponse seems to be generally positive; the 
fact that prices are comparable with the 
CD-only alternative doesn't hurt. Dual- 
Disc's most notable issue is its greater 
thickness — 1.5 mm — compared with an 
average-sized, 1.2-mm CD or DVD, 
which means that it doesn't fit in some 
players. The CD side of a DualDisc is also 
restricted to 60 minutes of capacity. (Red 
Book Audio CDs hold as much as 74 min- 
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Why Tangle Up Your 
Video Design with an 
Extra Power Supply? 

Finally.. .a true single-supply Video Buffer. 
Intersil's new ISL59830 not only operates on 
just +3.3V, but we've integrated the required 
negative voltage, eliminating the need ifor 
output DC blocking capacitors and external 
voltage regulation. 

The ISL59830 triple Video Buffer delivers DC-accurate coupling of 
video onto a 75Q. double-terminated line, and 300MHz of -3dB 
bandwidth performance. Now that's smart design. 




ISL59830 Functional Block Diagram 



The ISL59830 runs on 
3.3V, eliminating the 
need for an additional 
5V supply voltage. 



Video 
Signal 



With integrated 6dB 
buffers, the only 
external components 
required are 75Q 
termination resistors. 




ISL59830 eliminates the 
need for output DC 
blocking capacitors. 



m\^f 



75a 



470|jF 



750 



47Q|jF 



75Q 



ISL59830 eliminates 
the need for switching 
regulator or charge 
pump in split rail 
implementation by 
integrating on-board 
regulation. 



Key Features: 

^ Triple single-supply buffer 

^ Operates from single +3.3V 
supply 

^ Eliminates need for DC 
blocking capacitors 

Fixed gain of 2 output buffer 

^ Output 3-statable 

^ Enable/disable functions 

^ 50MHz O.ldB bandwidth 

^ 300MHz -3dB bandwidth 



Dataslieet, free samples, and 
more information available at 
www.intersil.com/edn 



Intersil - Amplify your performance with advanced signal processing. 
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utes of content-) Also, the DVD side 
cannot contain more than one layer's 
worth of data, again to keep thickness at 
a generally manageable level- 
Microsoft's Xbox and Sony's Playsta- 
tion 2 employ otherwise-conventional 
CD and DVD media, containing copy- 
protected data that users can circumvent 
only by using "mod chips" (devices that 
let users circumvent the DRM of a game 
console) or by otherwise exploiting vul- 
nerabilities in the operating system and 
applications (Reference 10). Nintendo's 
GameCube takes duplication prevention 
to the next level of complexity; it employs 
a proprietary, SO-mm (approximately 3- 2- 
in.'diameter), red-laser-based optical 
disc that stores 1 -5 Gbytes of information. 
The drive accesses this information be- 
ginning at the disc's outer edge, whereas 
conventional optical-disc accesses begin 
at the inner edge (Figure 3). The Sony 
PSP's (Playstation Portable's) 60-mm (ap- 
proximately 2.4'in.-diameter), red-laser- 
based and 128-bit AES- encrypted, 1.8- 
Gbyte UMD (Universal Media Disc) tar- 
gets use in both games and feature-length 
movies and is similarly proprietary in for- 
mat. In June, Sony was striving to stay 
one firmware release ahead of hackers, 
who have so far figured out how to copy 
UMD data to a MemoryStick Duo and 
run games from that flash-memory-based 
media (Reference 11). 

Three primary means exist for squeez- 
ing more data onto a given-sized piece of 
CD media: narrowing the track-to-track 
pitch, reducing the within-track spacing 
between pits and lands, and extending 
the total available track length. Industry- 
specification-contravening technologies 
exploit these techniques to shoehorn 
more information onto a CD. These tech- 
niques include various suppliers' 790- and 
870-Mbyte discs, Plextor's GigaRec, and 
Sanyo's HD-Burn, none of which the in- 
dustry has widely adopted. Prodisc Tech- 
nology has resurrected the capacity-boost- 
ing aspiration with a DVD twist. The 
company's 4-9-Gbyte DVD-R, introduced 
at the late-May Computex show, stores 
200 Mbytes' worth of additional infor- 
mation by tightening the track-to-track 
pitch, but, at the time of its unveiling, it 
was fully compatible with only 15 drives 
and players; 100 more computer drives 
and 26 consumer DVD-R video recorders 



[+] Visit ttie Brian's Brain biog at www. 
edn.com/briansbrain for more on ttiese 
and otiier reiated topics. 

\±} Go to ttie Web version of ttiis articie, 
www.edn.com/050804tt, to view ttie 
references mentioned tiere, to see ttie 
associated vendor box for ttiis story, 
and to post a comment on ttie 
Feedbacl( Loop. 



offer partial support, such as storage of as 
much as 4-7 Gbytes or lower recording 
speeds. 

What happens if two layers' worth of 
DVD storage capacity is insufficient, and 
you don't want to switch to any of the 
professional blue-laser formats or wait for 
Blu-ray or HD-DVD? Then, you might 
want to give New Medium Enterprises a 
call; the company claims that by year-end 
it will be shipping media and players com- 
patible with its four-layer, 20-Gbyte red- 
laser VMD (Versatile Multilayer Disc) 
technology. The VMD red laser's future 
extends to 20 layers' worth of information 
at 5 Gbytes per layer, for a total capacity 
of 100 Gbytes. The company asserts that 
VMD-based drives will be able to read 
other standard formats, including CD and 
DVD. And the company's Web site also 
points out that "VMD multilayer tech- 
nology does not strictly function with red 
laser only, but can easily be applied to 
blue laser as well." But will Hollywood 
bite? It's doubtful, but you'll have to see. 
You could ask the same question of EVD 
and FVD, and the question is particular- 
ly relevant given the notably inconsistent 
prosecution of media piracy in the parts 
of the world where proponents are advo- 
cating those formats. 

Finally, because the laser is available 
to store information on the data side of a 
CD or DVD, why not also put it to good 
use on the other side? HP's LightScribe 
technology employs specially coated 
discs and enhanced disc-burning software 
to produce laser-etched labels. The 
LightScribe Web site lists BenQ, HP, 
LaCie, and Sager as hardware adoptees; 
Cyberlink, InterVideo, Nero, and Sonic 
as software implementers; and HP, Ima- 
tion, Memorex, and Verbatim as media 
suppliers. LightScribe's capabilities are in- 



triguing, but the FAQ document on the 
LightScribe Web site admits that drive 
and media supply is currently spotty. Un- 
less availability dramatically improves, in- 
cluding an increase in the number of 
hardware and media providers, and costs 
consequently decrease to be more in line 
with alternatives, most folks will likely 
stick with the established ink-jet-printer- 
generated-label approach. 

BLOG GOODIES 

Holographic storage from InPhase 
Technologies and the Optware-chaired 
HVD (Holographic Versatile Disc) Al- 
liance made a big splash at this year's CES 
and NAB (National Association of 
Broadcasters) conferences (Figure 4). In- 
Phase demonstrated 200-Gbps/in.^ stor- 
age capacity at the NAB show and hopes 
to be in production by next year with 
first-generation 300-Gbyte, 20-Mbyte/sec 
recordable drives and media, with plans 
for a 1.6-Tbyte capacity and 120-Mbyte/ 
sec access speeds by 2009. Other plans in- 
clude 40-Mbyte/sec "ROM" media and 
80-Mbyte/sec rewritable media, both with 
1 -Tbyte capacities by the decade's end. 

For those yearning for faster accesses 
and less restrictive write capabilities, hard 
drives are also experiencing a significant 
capacity boost courtesy of the perpendi- 
cular-storage technique. And don't forget 
about semiconductors for the ultimate in 
read speeds; Matrix Semiconductor's lat- 
est Trinity 3-D memory squeezes 1 Gbit 
of storage into a four-layer, 3 1-mm^ piece 
of silicon fabricated on a 0.1 5 -micron- 
process technology, although, like CD-R, 
DVD-R, and DVD+R, it's a write-once 
technology. EDN 
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Want a More 
Dependable Bus? 

Try a better Transceiver. Intersil's new 
ISL8308XE 5V Fractional (1/8) Unit Load, 
RS-485/RS-422 Transceivers incorporate "Hot 
Plug" functionality to keep your bus from 
crashing during power-up and power-down. 

That's not all. These devices feature 15kV ESD Protection; "Full 
Fail-Safe" design to ensure a high Rx output if Rx inputs are floating, 
shorted, or terminated but undriven; and low bus currents to allow up to 
256 transceivers on the network without violating the RS-485 network 
specification's 32 unit load maximum without using repeaters. 



HOT PLUG PERFORMANCE (ISL83080E) vs DEVICE 
WITHOUT HOT PLUG CIRCUITRY (ISL83086E) 
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Key Features: 

^ True 1/8 Unit Load allows up to 256 devices on the bus 

^ Hot Plug circuitry to maintain three-state Tx and Rx 
outputs during power-up and power-down 

^ Full Fail-Safe (open, short, terminated and floating) 
receivers 

^ ±15kV HBM ESD Protection on RS-485 I/O pins and 
Class 3 ESD Protection on all pins 

^ Available in Pb-Free and small MSOP packages 



Time (40ms/DIV) 



5V, High ESD, Fractional (1/8) Unit Load RS-485/RS-422 Key Specifications 



Datasheet and more info available 
at www.intersil.com/edn [j^ 



Device 


#ofTx/ 
#ofRx 


Devices 
Allowed 
on Bus 


Half/ 
Full 
Duplex 


High 
ESD? 


Hot 
Plug? 


Data 
Rate 
(Mbps) 


Slew 
Rate 
Limited? 


Tx/Rx 
Enable? 


ICC 
EN / DIS 

(mA) 


SHDN 

Ice 
(mA) 


Vcc 

Range 
(+V) 


Pkg. 


ISL83080E 


1/1 


256 


Full 


Yes 


Yes 


0.115 


Yes 


Yes 


530/530 


0.07 


4.5 to 5.5 


14 Ld SOIC 


ISL83082E 


1/1 


256 


Half 


Yes 


Yes 


0.115 


Yes 


Yes 


560/530 


0.07 


4.5 to 5.5 


8 Ld MSOP 
8 Ld SOIC 


ISL83083E 


1/1 


256 


Full 


Yes 


Yes 


0.5 


Yes 


Yes 


530/530 


0.07 


4.5 to 5.5 


14 Ld SOIC 


ISL83085E 


1/1 


256 


Half 


Yes 


Yes 


0.5 


Yes 


Yes 


560/530 


0.07 


4.5 to 5.5 


8 Ld MSOP 
8 Ld SOIC 


ISL83086E 


1/1 


256 


Full 


Yes 


No 


10 


No 


Yes 


530/530 


0.07 


4.5 to 5.5 


14 Ld SOIC 


ISL83088E 


1/1 


256 


Half 


Yes 


No 


10 


No 


Yes 


560/530 


0.07 


4.5 to 5.5 


8 Ld MSOP 
8 Ld SOIC 
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Whatever your next innovative idea is, 
we'll help you design it. 

The Connected Honne. Watch your favorite TV show or listen to your favorite 
music whenever you want, from any room of your home. Stream a tennis match to 
your portable media player; while your daughter streams a cartoon to hers.That's 
harmony At Philips, we have the semiconductor and software technologies — media 
processing, connectivity (wired and wireless) and telephony — to make it real. Our 
Nexperia family of systems-on-silicon provides highly integrated solutions for digital 
TV, IP set-top boxes, home media centers, portable media players x ^ 
and multimedia cell phones. That's why we are prepared to be ne>c|3ef-fa j 
your partner in making the connected home a reality 



www.philips.com/ch 





The Connected Home. To help you design what's next. Philips and its partners 
offer reference designs and application software for the following: 

1. PVR/Home Media Server/Entertainment Center - A home media server based on 
Philips Nexperia Home Entertainment Engine handles multiple audio and video streams simultaneously 
and accesses content from multiple sources on demand throughout the home. 

2. Digital TV - Philips Nexperia TV reference designs use Philips' advanced picture improvement 
technologies and color enhancement algorithms to create an incredibly sharp picture, even from 
standard definition analog video. The Nexperia reference design can connect to a home network, 
then decode and display MPEG 2, 4 and H.264 streaming media. 

3. PC/TV - Philips' silicon tuner and PCI Express HD video codecs bring TV and entertainment to the PC, 

4. Personal Media Player - Philips Nexperia Personal Media Player reference design, 
based on the Nexperia Media Processor, records and plays back DVD quality video. 

5. Wireless Headset & Speakers - Philips' new wireless digital audio technology brings superb 
audio to headsets and speakers around the home, plus it supports control communications. 
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Need More 
Analog Speed? 

Intersil offers a wide portfolio of High Speed 
Op Amps, including the industry's first Triple 
1GHz Current Feedback, the industry's 
fastest Amplifier in an SC-70 package, and 
a Voltage Feedback with over 700MHz of 
available bandwidth. 



Datasheet, free samples, and more information 
availableatwww.intersil.com/edn 




World's Fastest and Only Triple 1GHz 
Current Feedback Amplifier 

^ Handles ultra-high resolution video with 

room to spare 
^ IGHzgainof 1 bandwidth 

800MHz gain of 2 bandwidth into a 

150^^ load 
^ 6000V/ps typical slew rate 
^ 8.5mA per channel supply current 



1GHz; 
EL5367 



World's Fastest Amplifier in a Tiny SC-70 Package 

Get blazing speed in a tiny package. The EL5167 allows you to significantly reduce board size 
by packing 1 .40 Hz performance in an SC-70 package. The ELS 167 is the smallest and fastest 
high speed amplifier available with a scant 9mA power consumption. 



1.4GHz bandwidth 

6000V/|JS slew rate 

Less than 9mA 
power consumption 
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BW 
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Part No. 


Amps 


(MHz) 


(V/MS) 


(mA) 


(V) 


(mA) 


(V) 


(V) 


EL5160/1 


1 


200 


1700 


0.75 


1 


70 


±3.4 


5 


EL5162/3 


1 


500 


4000 


1.5 


1 


100 


±3.6 


5 


EL5164/5 


1 


600 


4700 


3.5 


1 


140 


±3.8 


3.5 


IeL5166/7 












160 


±3.8 5 1 


EL5260/1 


2 


200 


2000 


0.75 


1 


70 


±3.4 


5 


EL5262/3 


2 


500 


2500 


1.5 


1 


100 


±3.6 
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EL5462 


4 


500 


2500 


1.5 


1 


100 


±3.6 


5 
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BW 
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SR 
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Is 
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EL5360 


200 


1700 


0.75 


1 


70 


±3.4 


EL5362 


500 


2500 


1.5 


1 


100 


±3.6 


EL5364 


600 


4200 


3.5 


1 


140 


±3.8 


EL5367 
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Read more about the "Best Video 
Op Amp" in analogZONE's 2004 
Products of tlie Year awards at 
www.analogzone.com ^ 



Get Current Feedback Performance with Voltage Feedbacli Control 

Intersil's ELS 104 eliminates that nasty tradeoff between ease of use, DC accuracy, and pure 
speed. We've pushed the usability scale up to and above 700MHz with virtually unlimited slew 
rate, almost zero overshoot, and low power consumption. Ground-breaking EL5X0X family of 
Voltage Feedback Amplifiers provides unmatched AC performance in this architecture. Use in 
place of any current feedback amplifier. 



Virtually unlimited 
slew rate 

700MHz gain of 1 
bandwidth 

^ Almost zero 
overshoot 



^ Low power 
consumption 



Part No. 


#of 
Amps 


BW 
(MHz) 


SR 
(V/MS) 


Vn 
(nV/V Hz) 


IS 
(mA) 


lOUT 
(mA) 


VoUT 
(V) 


Vos 

(max) 
(V) 


EL5100/1 


1 


300 


2200 


10 


2.6 


100 


±3.4 


5 


EL5102/3 


1 


400 


2200 


6 


5.2 


150 


±3.7 


5 


ELS 104/5 




700 




14 


9.5 


160 


±3.8 5 


EL5202/3 


2 


400 


2200 


6 


5.2 


150 


±3.9 
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EL5204/5 


2 


700 


3000 


10 


9.5 


160 


±3.8 


10 


EL5300 


3 


200 


2200 


10 


2.5 


100 


±3.4 
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EL5302 


3 


400 


2200 


6 


5.2 


150 


±3.7 


5 


EL5304 


3 


700 


3000 


10 


9.5 


160 


±3.8 


10 
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Analyzing Power Modules 

— By Ramesh Khanna, Principal Applications Engineer 
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Figure I.Power Supply 



Power modules are supplies that are mounted directly on the PCB to power 
ASICs, DSPs, microprocessors, memory, FPGAs, and other digital or 
analog loads (see Figure 1). These modules are commonly referred to as 
point of load supplies (POL) or point of use-power supplies (PUPS). Modules 
are extremely popular in high-performance telecommunication, networking, 
and data communications systems as they provide a number of benefits to a 
system. Despite these advantages, several reliability and measurement issues are 
often overlooked in most on board dc-dc converter designs as well as in power 
modules. This article will examine and address these issues. 

Advantages of Using Power-Supply Modules 

A variety of power modules in a combination of input voltages, output power 
levels, feature sets, topologies etc. are available from several vendors. Relative 
to down solutions, power modules reduce time-to-market. Other advantages 
are listed below. 

• Every module can be thoroughly tested to ensure high reliability, including 
burn-in to weed out infant mortality. Conversely, the testing of a down 
solution is rather difficult as it is integrated with other solutions on the board. 

• Multiple vendors can design a module with the same form factor, using 
one of several existing standards, thus providing the system engineer with 
alternative sources for his power needs. 
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National 

Semiconductor 

The Sight & Sound of Information 



Secondary-Side Post Regulator (SSPR) 



Feature-Rich LM5115 Controller Simplifies Design of Multiple Output DC-DC 
Converters and Doubles as High-Voltage DC-DC Controller 



Input 

t3Vtot00V 



Wide range 
4.5V to 30V 



Ramp and 
sync provide 
feed-forward 



LM5115 Typical Application Circuit 



LM5025 Primary 
side controller 




(AC) 



^BrAS 



(DC) 



Main 
Output 




Wide range 

Up to 75V AC 0.75V to 12V 

or DC source 



Auxiliary 
output 



Choose lossless 
sense or resistor 
for improved 
accuracy 



LM5115 Features 

• Provides multiple outputs from main DC-DC 
or AC-DC converter 

• Operates directly from secondary-side phase 
signal or DC Input 

• Leading-edge modulation for SSPR from 
current-mode primary controller 

• Up to 1 MHz switching frequency reduces 
component footprint and profile 

• Integrated gate drivers with 2.5A peak 
output current 

• Available in TSSOP-16 and tiny LLP-16 
packaging 



Ideal for use as a secondary-side post regulator 
in the design of multiple output AC-DC or DC-DC 
power supplies or as a DC-DC controller for use 
in point-of-load (POL) regulators 

Product Highlight: 

Widest input range, high performance controller 
addresses diverse applications 
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POWER I designer 

Analyzing Power Modules 

• Technical risks are minimized as each module is 
designed and tested to meet standardized 
performance requirements. 

• The entire motherboard must be replaced if the 
down solution fails, whereas in the case of a 
module, the individual module can be replaced, 
saving cost and time. 

Issues Often Overlooked While Designing Power 
Modules 

Despite the advantages of modules highlighted 
above, a number of issues are often inadequately 
characterized or measured in module design (as 
well as in on-board dc-dc converter designs). These 
issues are: 

• Output noise measurement 

• Magnetics design 

• Shoot-through in synchronous buck converters 

• PCB reliability 

These issues are examined in this article, with 
simple techniques for addressing them. 

Output Noise Measurement Techniques 

All switch mode power supplies generate output 
noise. As switching frequencies increase, it is 
becoming more critical to use proper measurement 
techniques to ensure that measured data are accu- 
rate and reliable. Using a Tektronix probe tip (often 
referred to as a cold-nose probe) for output noise 
and other critical measurements provides reliable 
and predictable measurements as shown in Figure 2. 
This measurement technique ensures that the 
ground loop is minimized. 




Figure 2. Output Noise Measurement 



Another factor to consider when making measure- 
ments is that test instruments have propagation 
delays. Most current probes have greater propagation 
delays than voltage probes. Consequently measure- 
ments that require both voltage and current wave- 
forms simultaneously cannot be done accurately 
unless the unequal delays are manually equalized. 

Current probes also introduce inductance into the cir- 
cuit. A typical current probe will introduce 600 nH of 
inductance. Thus in high-frequency designs where the 
desired circuit inductances can be l]aH or lower, the 
probe inductance will introduce a significant error in 
the current di/dt measurements. Therefore, a more 
accurate way to measure the current at which an 
inductor saturates is to measure the voltage across a 
small shunt resistor in series with the inductor. 

Magnetics Design 

Another often overlooked issue is that of the relia- 
bility of the magnetic cores. Powdered iron is used 
as the core material in most output inductors 
because it is the lowest cost material available. 
Powdered iron cores are made from approximately 
95% pure iron particles that are bound together 
with organic binders. The binders also insulate the 
iron particles from each other and provide a dis- 
tributed air gap in the cores. 

The powdered iron raw material used to form the 
cores contains small traces of impurities such as 
manganese (Mn) and chromium (Cr). The degree 
to which these impurities are controlled affects the 
rehability of the core. Examining the cross-section 
of the core using Spectral Electron Microscope 
(SEM) one can examine the relative distribution of 
impurities. Predictability of material and its supply 
chain are critical factors for core reliability. 

Powdered iron cores are susceptible to a permanent 
increase in core loss when they are exposed to elevat- 
ed temperatures for prolonged periods of time. This 
is due to the organic binders breaking down and 
resulting in an increase in the eddy current losses. 
This condition is referred to as thermal aging and 
can eventually restdt in thermal runaway of the core. 
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Industry's Only Controller with Pre-Bias Startup and 
Optional Clock Synchronization and Tracking 



LM2745/48 Optimizes Design of FPGA, ASIC, and Point-of-Load Applications 



LM2745/48 Typical Application 



50 kHz to 2 MHz 
operating frequency 



Input power 



3Vto6V. 

(Bias) 



ON 



OFF 



Output power good 

► IT 



Dual-purpose soft 
start or tracking pin 



I 



Vcc 

LM2745 
SD or 


HG 
ISEN < 
LG 


LM2748 


PGOOD 




SS/TRK 


FB 


EAO GND 


SYNC 



IV to 16V Unique current sense 

provides over current and 
short circuit protection 




VouT = 0.6Vto 0.85V,N 



Up to 25A loads 



All ceramic or 

electrolytic 

capacitors 



External Clock 



Up to 1 MHz 



LM2745/48 Features 

• Input power from IV to 14V 

• Output voltage adjustable down to 0.6V 

• Switching frequency from 50 kHz to 1 MHz 

• Switching frequency synchronize range 
250 kHz to 1 MHz (LM2745 only) Startup with 
a pre-biased load prevents sagging of output 

• Power Good flag and output enable for easy 
sequencing output over-voltage and under- 
voltage detection ±1.5% feedback voltage 
accuracy over temperature 

• Low-side adjustable current sensing 

• Adjustable soft-start 

• Tracking and sequencing with shutdown and 
soft start pins 

• Available in a TSSOP-14 package 



Ideal for achieving high efficiency and power 
density in 200Wto 500W DC-DC converters 



Product Highlight: 

Flexible features for low voltage, high current 
power modules 
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POWER I designer 

Analyzing Power Modules 

Factors that affect the core losses are the AC flux 
density, the operating frequency, the volume of the 
core, and the material type. At high frequencies, eddy 
current losses are the dominant loss mechanism, 
whereas at low frequency hysteresis losses dominate. 

Eddy current losses, which result in heating of the 
core and reduced efficiency, are due to the existence 
of circulating currents within the body of a ferro- 
magnetic material under conditions of time varying 
magnetic flux. Eddy current losses can be reduced 
by constructing the magnetic core with thin lami- 
nates of ferromagnetic materials rather than a solid 
piece. An example of such a core is Metglas, which 
are tape wound cores. Other magnetic vendors such 
as Magnetics Inc also produce tape wound cores. 

To help magnetics designers core vendors like 
Micrometals (www.micrometals.com) provide the 
latest thermal aging information and calculations for 
their cores. Powdered iron cores that use inorganic 
binders that do not exhibit thermal aging are now 
available (such as 200C series cores from Micrometal) 

Shoot-Through in Synchronous Buck Converters 

Synchronous buck converters (Figure 3) are widely 
used in POL and PUPs supplies. A synchronous 
buck converter consists of a high side and a low-side 
MOSFET, which is placed in place of the conven- 
tional buck converter catch diode to provide a lower 
loss path for the load current. 

One issue that is often overlooked in buck converter 
design is "shoot- through," Shoot-through is a condi- 
tion in which both high-side and low-side 
MOSFETs are simultaneously fully or partially 
turned on, providing a current path from the input 
voltage to ground. 

Shoot-through leads to current spikes at the switch- 
ing instants and manifests itself as a decrease in the 
efficiency of the converter. A current probe cannot 
be used to measure it because the inductance of the 
probe significantly affects the circuit operation. An 
alternative way to detect shoot through is by looking 
for spikes on the gate source voltages of the two 
FETs. (The gate-source voltage of the top MOSFET 
can be monitored differentially). 



Controller 




Figure 3. Synchronous Buck Converter 



A number of techniques are used to minimize 
shoot-through. 

One approach is to employ a controller IC with a 
"fixed dead-time," which ensures that there is a delay 
after the top MOSFET is turned-oflF before the lower 
MOSFET is turned on. This approach is simple, but 
has to be implemented carefully. If the dead time is 
too short, shoot-through may not be averted. If it is 
too long, the conduction losses increase because dur- 
ing the dead time the body diode of the bottom FET 
is on. Because of the conduction of this body diode 
during the dead-time, the efficiency of the system 
when using this technique depends somewhat on the 
bottom MOSFET s body diode characteristics. 

Another approach is to use a controller IC with an 
"adaptive dead-time." In this approach, the gate-source 
voltage of the top MOSFET is monitored in order to 
determine when to turn-on the bottom MOSFET. 

When the high-side MOSFET turns on, this 
induces dv/dt spikes on the gate of the low side 
MOSFET causing its gate voltage to rise (Figure 4). 
If the gate-source voltage becomes high enough to 
turn it on, this will result in a shoot-through spike. 
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Figure 4. dv/dt induced step on the low-side MOSFET 
Ch 1 Switch node 
Ch2 Vgs_ low-side MOSFET 
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Highly Efficient Intermediate Bus Converter 



LM5033 Integrates Start-Up Regulator and Precision Reference 



LM5033 Features 

• Isolated step-down converter 
stage feeds multiple non-isolated 
point-of-load (POL) converters 

• Each output is independently 
regulated 

• No feedback opto-coupler 
required 

• Integrated 15V to lOOV start-up 
regulator 

• Low primary component count 

• Integrated 1.5A drivers 

• Tiny, thermally enhanced LLP® 
packaging 

Ideal for use in telecommunica- 
tion bricks, industrial power 
converters, and automotive 
systems 



Product Highlight: 

Integrated start-up regulator, 
direct opto-coupler interface 
simplifies design of bus 
converters 



LM5033 Typical Application 
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POWER I designer 

Analyzing Power Modules 

Adaptive dead time controllers monitor the 
MOSFET gate voltage externally. Thus, any added 
external gate resistors form a voltage divider with 
the internal pull down resistor of the controller. 
The gate voltage will actually be higher than the 
voltage monitored by the controller. 

Predictive gate drive is an alternate approach where 
digital feedback is used to detect body diode 
conduction and to adjust the dead time delay to 
minimize the body diodes conduction, thus 
maximizing the efficiency of the system. This 
technique needs additional pins on the controller 
IC, increasing cost of the IC and the power module. 

Note that predictive gate drive does not ensure pro- 
tection against dv/dt induced turn-on of the FETs. 

One way to minimize shoot-through is to slow 
down the turn-on of high-side MOSFET This will 
reduce or eliminate the shoot-through, but at the 
expense of higher switching losses and lower 
efficiency Proper selection of MOSFETs can also 
help to reduce the dv/dt induced voltage step on 
the gate of the lower MOSFET A higher ratio of 
Cgs to Cgd will result in a lower voltage being 
induced on the gate of this MOSFET 

Test conditions for shoot-through are often over- 
looked during load transients especially when the 
load is released, or reduced suddenly, which results 
in the controller producing narrow pulses. Most of 
today's high-current applications utilize multiphase 
designs using driver ICs to drive the MOSFETs. 
Driver ICs add another dimension to the shoot- 
through issue, especially during transient condi- 
tions. The presence of narrow drive pulses, in con- 
junction with propagation delays in the driver, can 
result in shoot-through. 

Most driver IC manufacturers are adding minimum 
pulse-width requirements, i.e. if the pulse from the 
controller is below a minimum pulse width, no 
pulse is applied to the gate of the MOSFETs. 

Another feature that is designed in by IC 
manufacturers is programmable dead time (Trt)- 
This is enhancement to adaptive transition timing. 
A resistor from the RT pin (deadtime programmable 
pin) to ground programs dead time between high 
and low side transitions. This, in conjunction with 



propogation delay (tp), disables the complementary 
MOSFET during transitions, and prevents shoot- 
through in synchronous buck converters. 

Reliability 

Thorough testing of a module at an early stage is crit- 
ical to ensure a reliable design and obviate last-minute 
surprises. Testing the module in the customers system 
is critical to ensure that all possible factors that can 
cause failure such as fan failure, partial blockage of 
fans etc, have been considered. Distributed architec- 
tures demand that the system be in service for many 
years with little or no downtime. Since the calculated 
MTBFs of power modules are in the several million 
hour range, this goal is not hard to achieve. 

However, one thing that is often overlooked is the 
reliability of the PCB. With the trend in present 
designs of processing ever higher currents on ever 
smaller PCBs, the increased current density can 
cause buried and other vias to malfunction. 

It is critical that buried vias on the PCB that have to 
carry significant current have adequate copper 
surrounding them to provide the design robustness. 
This also minimizes z-axis thermal expansion, which 
can result in open vias when the PCB is subjected to 
temperature variations during manufacturing as well 
as during its product appHcation. PCB design 
must be reviewed thoroughly with feedback from 
PCB manufacturers. Thus PCB manufacturers can 
provide feedback with regards to robustness of PCB 
design based on their manufacturing capabilities. 

Summary 

To implement a reliable power supply system using 
modules, a number of issues relating to design 
robustness must be addressed. Issues highlighted in 
this article include: reliability of powdered iron 
magnetic cores, magetics, shoot-through in 
synchronous buck converters, and reliability of the 
PCB in high-current applications. ■ 
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Welcome to the 32nd EDN Microprocessor/Microcontroller 
Directory. The number of companies and devices the direc 
tory lists continues to grow, and, once again, weVe 
expanded the company roster and table of 
devices by at least 10%. This continuing 
growth is a testament not only to the variety of 
processors available, but also to the tremendous varia 
tion among requirements, features, and the increasing range of 
applications for which designers are using microcontrollers. 

Is this growth in processor options a precursor to an industrywide con- 
solidation? Not likely. Successful microcontroller offerings and embedded- 
system-application designers stress the optimum balance of processing per- 
formance, power consumption, and bill-of-materials costs, which vary so 
significantly across the growing range of embedded-system applications that 
few microcontroller-product families are in direct competition. Some of the 
companies participating in this year's directory have for years been selling 
processor product lines but only recently began making them available to 
the engineering public. 

This directory aims to provide designers and system architects enough 
visibility into processor options to quickly narrow the list of candidate 
processors for each project. This print version offers an abridged, high-level 
overview of this year's participating companies and their products; the 
online version is complete. The device tables, due to their size, are available 
exclusively at www.edn.com/050804cs as a set of PDF files that you can 
view or print across two pages. The tables list only software-programmable 
processors, including cores and programmable-logic devices with embedded 
cores. The directory does not include DSPs; EDN lists DSPs in its annu- 
al DSP Directory, which it publishes six months out of phase with this one. 

We welcome your feedback, because it can help us to make next year's 
directory more useful to you. Send your feedback to mpdirectory@ 
edn.com. As always, if this directory helps you choose a processor, please 
let the vendor know how you found its part. And if you cannot find your 
favorite processor company or device, please let both the company and EDN 
know that you missed reading about it in the directory. 
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► ACTEL CORP 

Actel offers processor cores as part of its 
DirectCore product offerings, which range 
from the 8-bit 8051 to the 32-bit ARM 7. 
The company sources, verifies, and sup- 
ports these IP (intellectual-property) pro- 
cessor cores and maintains them as pre- 
implemented, synthesizable building blocks 
for use with Actel FPGA devices. Actel and 
ARM collaborated to develop and offer an 
ARM7 family microprocessor for use with 
Actel's FPGA devices to support applica- 
tions ranging from high-volume-consumer 
to high-performance, high-reliability prod- 
ucts. Actel will deliver the "soft" ARM? fam- 
ily core with a license-free business model. 

Designers can use the Core8051 8-bit 
microcontroller core in Actel's nonvolatile, 
single-chip FPGAs, including ProASIGS, 
ProASIC Plus, Axcelerator, SX-A, and 
RTSX-S. The Core8051 executes all 
ASM51 instructions-most in one clock 
cycle. 

Designers can combine the Core8051 , 
available in RTL (VHDL or Verilog) or netlist 
form, with other Actel DirectCore IP prod- 
ucts. Actel's Platform8051 development kit 
includes a development board, IP cores, 
software, and FPGA tools that enable de- 
signers to design, configure, and program 
Core8051 designs into Actel FPGAs. 

ADVANCED MICRO DEVICES 

AMD (Advanced Micro Devices) continues 
to broaden its x86 and Alchemy product 
offerings. Its x86-based product line spans 
the embedded-system market, targeting 
enterprise-class servers and workstations, 
and it extends the x86 ISA (instruction-set 
architecture) across 32- and 64-bit PC, 
server, and workstation platforms with the 
AMD64 technology. Subsequent enhance- 
ments of the AMD Athlon and AM D Opteron 
processor lines extend 64-bit x86 comput- 
ing to the embedded-system market. The 
ElanSC5220 x86 controller covers the data- 
communications, telecommunications, and 
information-appliance markets. AMD de- 
vices also target PDAs, Web tablets, port- 
able and wired Internet-access devices, and 
gateway applications with M I PS-based 
Alchemy microprocessor offerings. 

The AMD Geode processor family 
delivers optimized x86 performance with 
reduced power consumption targeting 
broadband multimedia, set-top boxes, tablet 
PCs, HDTVs, kiosks, network appliances, 
and thin-client applications. Each Geode 
processor uses a nomenclature that identif- 
ies a performance-power rating to assist 
designers in selecting a processor with the 
optimum mix of power and performance. For 
example, the recently introduced AMD 
Geode LX 800@0.9W processor can run a 



full-featured Windows or Linux operating- 
system application at less than 1 W in a 
fanless environment. AMD added the Alch- 
emy Au 1 200 processor to the AM D Alch- 
emy line to better target low-power, high- 
performance PMP (personal-media-player), 
automotive, and DMA (digital-media- 
adapter) applications. 

ALTERA 

Altera continues to improve its integrated- 
product portfolio. HardCopy II uses a fine- 
grained collection of Hcell transistors. It 
builds on the company's line of structured- 
ASIC offerings and supports seamless 
migration from FPGA to ASIC implementa- 
tions and provides the density, cost, per- 
formance, and power benefits of ASIC 
technology. Altera's Stratix II EP2S1 80 
device, its largest and fastest FPGA, uses 
a new logic structure that enables a faster 
memory-core frequency. The new EPM- 
221 device is the largest member of the 
Max II family of low-cost, high-density, and 
high-performance CPLDs. 

The Nios II family of embedded proces- 
sors features a general-purpose RISC 
CPU architecture to address a range of 
embedded-system applications. The Nios II 
family comprises three cores-fast (Nios 
ll/f), economy (Nios ll/e), and standard 
(Nios ll/s)-each targeting a specific price 
and performance range. The Nios II pro- 
cessor works with all the latest Altera 
FPGA families. Developers can use a Nios 
II processor to augment an external pro- 
cessor by offloading tasks to maintain 
overall system performance. 

ANALOG DEVICES 

Analog Devices offers high-performance 
semiconductors for signal-processing. The 
1 6/32-bit embedded Blackfin processor 
targets the computational demands and 
power constraints of embedded audio-, 
video-, and communications-system appli- 
cations. Blackfin uses a 32-bit RISC micro- 
controller-unit programming model based 
on an SIMD (single-instruction-multiple- 
data) architecture to deliver signal-process- 
ing performance and power efficiency. In 
January 2005, Analog introduced the net- 
work-enabled ADSP-BF534, BF536, and 
BF537 processors, as well as the BF566- 
eM30 eMedia Platform, which targets IP 
set-top boxes, triple-play devices, portable 
and networked media players, and automo- 
tive-safety/driver-assistance systems. 

The ADuC702x precision analog-micro- 
controller family combines on a single chip 
embedded precision analog functions and 
digital programming. Featuring ARM7- 
based programmability, the ADuC702x is 
the newest addition to the company's 



MicroConverter series-a portfolio of 8052- 
based devices. MicroConverter products 
target high-precision measurement and 
control and data-acquisition systems with 
basic digital-programming needs. The pre- 
cision analog microcontrollers integrate a 
32-bit RISC core and flash memory with 
precision data-conversion technology that 
supports as many as 1 6 channels of fast, 
1 2-bit-accurate analog-to-digital conver- 
sion and as many as four 1 2-bit DACs. 

APPLIED MICRO CIRCUITS CORP 

Since acquiring a portfolio of products 
associated with IBM's 400 PowerPC 
processors less than a year ago, AMCC 
(Applied Micro Circuits Corp) has intro- 
duced new processors to its portfolio of 
ASSP (application-specific standard prod- 
ucts). The PowerPC 440SPe targets RAID 
(redundant-array-of-independent-disks) con- 
trollers and SAN (storage-area-networking) 
equipment by supporting three independent 
PCI Express interfaces and one PCI-X 
Version 2.0 interface. The 440GR proces- 
sor targets low-power applications, such as 
line-card system control and multiradio 
devices. The 440EPx and 440GRx include 
an optional integrated security accelerator 
or Turbo Security Engine that provides 
IPsec (Internet Protocol security) and SSL 
(Secure Sockets Layer) acceleration sup- 
porting bandwidth of more than 500 Mbps. 
AMCC's Turbo Security Engine secures 
communications protocols over wired or 
wireless networks, supports VPNs (virtual 
private networks), and provides secure 
Internet-based transaction processing. 

AMCC's 400-series portfolio, which it 
built on the PowerPC architecture, com- 
prises the S-, G-, and E-series product cat- 
egories. l/O-centric S-series products fea- 
ture PCI Express and PCI-X interfaces tar- 
geting storage and networking applica- 
tions. S-Series devices support DDR667 
SDRAM and RAID XOR. Gigabit Ethernet- 
centric G-Series devices offer high integra- 
tion and support for DRAM, PCI, and 
optional security; they target applications 
requiring control-plane processors. E- 
Series products target imaging, wireless- 
access, and industrial-control applications; 
they support low-cost embedded-system 
control and include FPUs, Ethernet, USB, 
PCI, and DDR SDRAM. 

ARC INTERNATIONAL 

ARC International offers two families of 32- 
bit processor cores. ARC 600 cores target 
battery-operated and cost-sensitive prod- 
ucts in the embedded control-, consumer-, 
networking-, and automotive-system mar- 
kets. ARC 700 cores deliver the comput- 
ing power for graphics, media, and packet 
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processing; they also target high-end em- 
bedded-system platforms using OSs such 
as Linux. 

ARC'S configurable processor technolo- 
gy enables SOC (system-on-chip) design- 
ers to optimize a processor core for their 
applications, in die area, power, and per- 
formance of critical code. Designers can 
remove core features by using the ARC- 
hitect configurator tool's drag-and-drop 
GUI. Configurable items include caches, 
interrupts, DSP options, timers, debugging 
components, type and size of core registers, 
bus widths, and instruction-set options. 

Using ARChitect's extension wizard, 
designers can add custom instructions, 
registers, and logic to reduce the number 
of cycles that critical code requires. 

►ARM 

ARM licenses IP (Intellectual property) for 
the development of 32-bit RISC-micro- 
processor-based SOCs (systems on 
chips), and ARM-powered microprocessors 
target automotive, consumer-entertainment, 
imaging, networking, storage, security, and 
wireless applications. ARM offers a range 
of processor cores, including the ARM7, 
ARM9, ARM1 0, ARM1 1 , ARM Cortex-M3 
processor, and MPCore multiprocessor 
families. ARM offers the SecurCore tech- 
nology targeting secure applications, such 
as smart cards and SI Ms (subscriber-identi- 
ty modules), and the OptimoDE Data 
Engine signal-processing technology and 
MBX 2-D- and 3-D-graphics-accelerator 
cores, which it developed with Imagination 
Technologies. ARM offers supporting soft- 
ware, such as TrustZone technology for 
data security, Jazelle Java acceleration soft- 
ware. Swerve 3D, and Intelligent Energy 
Manager. 

The ARM Cortex processor family offers 
high performance at the lowest cost and 
power consumption; all Cortex cores 
implement the Thumb-2 instruction set to 
address the increasing performance and 
cost demands of various markets. The 
ARM Cortex family of processors consists 
of the A, R, and M intelligent computer 
architectures. The ARM Cortex-A series 
targets demanding consumer-entertain- 
ment and wireless products running com- 
plex operating systems and implementing 
sophisticated user interfaces. The ARM 
Cortex-R series focuses on the application 
needs of real-time systems. ARM Cortex-M 
devices provide the benefits of 32-bit 
development to the microcontroller market. 
The ARM Cortex-M 3 processor, the first 
core available from the ARM Cortex family, 
targets the requirements for high system 
performance in extremely cost-sensitive 
embedded-system applications, such as 



microcontrollers, automotive-body systems, 
white goods, and networking devices. 

ATM EL 

Atmel offers six flash-based microprocessor 
architectures: the 4-bit automotive and RF 
Marc 4; the high-performance, low-power 
8/1 6-bit RISC AVR; the AT89 single-cycle 
CISC 8051 ; the 32-bit ARM7, ARM9, and 
ARM1 1 microcontrollers; and the PowerPC 
and SPARC architectures. Flash densities 
for Atmel microcontrollers reach 256 
kbytes; SRAM reaches 32 kbytes. Pack- 
ages offer pin counts of eight to 256 pins. 
Ultralow-power devices are available with as 
little as 1 00 nA of standby power. ROMIess, 
ROM, and OTP (one-time-programmable) 
devices are available for volume production. 

Atmel develops platform ASICs and 
ASSPs (application-specific standard prod- 
ucts) based on its microprocessor families. 
Its 8051 -based ASSPs include CANs (con- 
troller-area networks), MP3, smart-card 
readers, USB host/client, and Web-embed- 
ded TCP/IP AVR-based ASSPs include the 
Z-linkZigBee-specific baseband controller 
and the TPM (Trusted Platform Module), 
which provides hardware-based security for 
laptops, PCs, and network servers. 

New offerings include the AT89LP sin- 
gle-cycle, 20-MIPS 8051 , which drops into 
MCS-51 sockets and targets increasing 
performance requirements in legacy 8051 
products, principally in the Asian market. 
The FPSLIC (field-programmable system- 
level IC) II is a 20-MIPS AVR RISC proces- 
sor, integrated with a dynamically reconfig- 
urable FPGA fabric and supported by de- 
sign tools that allow multiple interfaces, 
operators, or peripherals to share the same 
silicon at different times during runtime. 
FPSLIC ll's dynamic, runtime reconfigura- 
bility allows it to execute more functions at 
a lower silicon cost and with less power 
consumption than a conventional FPGA. 

The 32-bit, ARM7-based AT91 SAM7 
family targets 8- and 1 6-bit designs that 
need 32-bit performance, more memory, 
and supervisory functions, but its price is 
comparable with 8/1 6-bit devices and 
development tools. The AT91 SAM 7 pro- 
vides features for real-time 8- and 1 6-bit 
designs, including power on reset, brown- 
out detection, watchdog timer, RC oscilla- 
tor, and bit-manipulation capabilities. 

BROADCOM 

Broadcom provides a family of high-per- 
formance, low-power, integrated SOC 
(system-on-chip) processors targeting 
data-networking and communications 
applications, as well as security, storage, 
3G wireless infrastructures, and high-den- 
sity computing. The new Broadcom broad- 



band processors integrate as many as four 
64-bit MIPS processor cores onto a single 
die. This configuration achieves higher 
aggregate performance than multiple dis- 
crete cores and dramatically reduces 
board space and power dissipation. 

CMP (chip multiprocessing), an ad- 
vanced technique in CPU design, inte- 
grates two or more processor cores into 
one chip to enhance computing perform- 
ance. CMP scales system performance by 
sharing the workload across multiple cores 
and relies on high-speed, on-chip intercon- 
nects and high-bandwidth pipes to memo- 
ry and I/O. A benefit of CMP is power effi- 
ciency, especially because the classic 
technique of scaling performance by 
increasing core frequency has reached the 
point of diminishing returns. Power and 
leakage are formidable challenges as de- 
signs become more complex with increas- 
ing numbers of transistors on one die. 

Broadcom manufactures its family of 
dual- and quad-core processors based on 
the BCM1 250's multicore architecture. 
The memory-controller design addresses 
bandwidth and efficient channel usage. 
The controller supports DDR-400 and 
DDR2-800 for a peak bandwidth of 1 00 
Gbps, supporting higher data-plane-for- 
warding performance. Configurable as two 
64-bit-wide channels or four 32-bit-wide 
channels for improved memory usage, the 
memory controller supports as much as 1 6 
Gbytes of memory with 1 -Gbit DRAM 
technology. 

CAMBRIDGE CONSULTANTS 

Cambridge Consultants, a 250-person, 
multidisciplinary organization, provides 
product-design services for high-precision 
analog, mixed-signal, and RF on CMOS. It 
also offers software and silicon IP (intellec- 
tual property) for its 1 6- and 32-bit XAP 
processor cores and the APE datapath 
signal-processing engine. The 1 6-bit- 
Harvard-architecture XAP1 and XAP2 
cores target projects requiring low power 
and low gate count. XAP1 is a 3000-gate 
core featuring an 1 8-bit instruction word 
for programs running from on-chip ROM. 
The 1 2,000-gate XAP2 supports both 1 6- 
bit program and data memories as large as 
64k words. 

Cambridge Consultants recently 
announced the XAP3 ASIC processor 
core, a 32-bit soft RISC core featuring 
high code density with options for synthe- 
sis to ASIC or FPGA devices. The XAP3a 
is a 40,000- to 50,000-gate, two-stage 
pipeline Von Neumann processor with a 
new ISA (instruction-set architecture) that 
delivers high code density and operating- 
system support. 
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New TruTherm'"' Technology Revolutionizes 
Temperature Sensing Accuracy 



Large Spread in Temperature Measurement Accuracy 
Without TruTherm Technology 



LM95231 - Precision Dual Remote Diode Temperature Sensor (RDTS) with TruTherm Technology 
TruTherm Technology 

• Precisely senses die temperature of remote ICs 
or diode junctions in deep-submicron processes 

• Eliminates processor dependent offset calibration 

• Reduces chances for device overheating, enables 
precise fan control which lowers acoustic noise 



LM95231 Key Features 

• Two remote and one local sensor 

• Analog and digital filters to reduce noise 

• Dual trim for 2N3904 and Prescott processor 

• Dual range temperature read out 

• Remote diode fault detection 

• Programmable conversion rate allows user 
optimization of power consumption 

• SMBus 2.0 compatible interface, supports 
TIMEOUT 

• 8-pin MSOP package 



Ideal for use in processor/ computer system thermal 
management (e.g. laptop, desktop, workstations, server), 
electronic test equipment, and office electronics 



For more information on the 
LM95231 contact us today at: 



www.national.com/tempsensors 



Or call: 1-800-272-9959 
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Temperature Measurement Accuracy With TruTherm Technology 



50 60 
Temperature (°C) 



Key Specification (Typical] 



Remote Diode Temperature Accuracy 


TA=30°C to 50°C, TD=45°C to 85°C 


±0.75 °C (max) 


TA=0°C to 85°C, TD=25°C to 140°C 


±2.0 °C (max) 


Local Temperature Accuracy 


TA=0°C to 85°C 


±3.0 °C (max) 



Supply voltage: 3.0V to 3.6V, Supply current: 2 roA (typ.) 



£^ Na t ion a I 

J/r Semiconductor 

The Sight & Sound of Information 

© National Semiconductor Corporation, 2005. National Semiconductor, and are registered trademarks of National Semiconductor Corporation and TruTherm is a registered trademark. All rights reserved. 
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CAVIUM NETWORKS 

Cavium Networks offers silicon for security, 
network-services, and embedded-process- 
ing applications. Cavium Networks' Nitrox 
and MIPS64-based Octeon families of 
processors and accelerator boards offer 
flexible, scalable, and highly integrated plat- 
forms delivering 50-Mbps to 1 0-Gbps per- 
formance. The company's products target 
networking equipment that includes 
routers, gateways, network appliances, 
wireless-LAN access/aggregation points, 
and storage-networking devices. 

The Octeon multicore MIPS64 proces- 
sors address the needs of networking 
equipment ranging in performance from 
200 Mbps to 1 Gbps. The Octeon family 
offers a scalable, software-compatible 
processor line with two to 1 6 MIPS64- 
based cores in one chip and power ranging 
from less than 5 to 29W. Octeon devices 
include hardware acceleration essential for 
Level 3 to Level 7 applications, which 
includes packet processing, TCP, multicore 
scaling, compression/decompression, pat- 
tern matching, and encryption. 

The Nitrox Soho Secure Communication 
Processor family targets wired and wireless 
broadband gateway for the SOHO (small- 
office/home-office), and SME markets, with 
performance requirements ranging from 1 
to 200 Mbps. The highly integrated, MIPS- 
32-based Nitrox SOHO-processor SCO 
(system-on-chip) products include IPsec 
(Internet Protocol security) and SSL 
(Secure Sockets Layer) acceleration. 

►CIRRUS LOGIC 

Cirrus Logic's EP93xx ARM9-based 
embedded processors target applications 
such as point-of-sale terminals, medical 
instrumentation, security and surveillance, 
process monitoring, and digital entertain- 
ment. These processors include WinCE. 
NET board-support packages and Linux 
kernel ports with Cirrus Logic's ARM third- 
party program support. 

MaverickKey technology, which is stan- 
dard on all Cirrus ARM9-based embedded 
processors except the EP9301 , comprises 
the MaverickKey digital-rights-management 
tool and the MaverickCrunch advanced, 
mixed-mode, math coprocessor. Maverick- 
Key technology allows designers to assign 
hardware IDs to protect against design 
piracy as products enter manufacturing. 
The MaverickCrunch engine greatly accel- 
erates the single- and double-precision 
integer and floating-point processing capa- 
bilities of the ARM920T processor core. 

CRADLE TECHNOLOGIES 

Cradle's new MDSP (multiprocessor-DSP) 
family, the CT3600, comprises three mem- 



bers. The CT3600 family provides flexibility 
for designers to choose a device that best 
fits their media-processing application. 
With as much as twice the computational 
elements and 1 .5 times the operating fre- 
quency of the CT3400, the CT3600 family 
leverages the same MDSP architecture its 
predecessor uses and scales the perform- 
ance and throughput by as much as four 
times. Power consumption is 1 to 5W, 
depending on device size, application, and 
operating frequency. 

The CT3600 family extends the perform- 
ance and scalability of the CT3400. The new 
family comprises two computational Quads, 
adding memory and processing power to 
the architecture. Cirrus removed the I/O 
Quad as a separate block, instead dividing 
the l/O-pin groups into two sets, each being 
associated with a compute Quad. 

The CT3600 product family integrates 
as many as 1 6 loosely coupled SIMD (sin- 
gle-instruction multiple-data), 32-bit DSP 
engines; eight general-purpose CPUs; 
144 programmable I/O pins; and a three- 
tiered memory hierarchy system to acceler- 
ate and integrate multimedia infrastructure 
processing. 

The CT3400, with eight DSP cores and 
six general-purpose processors, runs at 
230 MHz and can deliver more than 
29,000 MMACS. Each DSP core has its 
own local instruction memory and data- 
register file (1 28 32-bit registers), allowing 
the cores to operate mostly autonomously. 
The compute Quad provides 64 kbytes of 
shared data memory and 32 kbytes of 
instruction cache, used by the four general- 
purpose processors. 

CYAN TECHNOLOGY 

Cyan Technology's low-power, 1 6-bit, 
embedded-communications, flash-based 
eCOG1 k microcontroller implements a 25- 
MHz RISC Harvard architecture that in- 
cludes internal flash memory, RAM, and 
cache. The external-memory interface sup- 
ports addressability of 32 Mbytes of external 
memory. Additional features include a Smart 
Card interface, a 1 2-bit A/D converter; a 
temperature sensor; and a proprietary-port 
configurator. Cyan's CyanlDE development 
software includes a full ANSI unlimited-C 
compiler, simulator, debugger, and peripher- 
al-configuration software. Users can select 
those peripherals they need and connect 
them to a choice of pins. The peripheral-reg- 
ister setup code is automatically generated 
in assembly language. All Cyan develop- 
ment software is downloadable and free. 

CYBERNETIC MICRO SYSTEMS 

Cybernetic Micro Systems produces a line 
of ASICs to interface to a variety of periph- 



erals that would be difficult to control from 
a general-purpose computer. These chips 
provide a programmable interface to the 
low-level functions of the peripheral. The 
100-pin, 8-bit P-51 microcontroller either 
sits between the host computer and the 
peripheral device or becomes the peripher- 
al device. With a dual-port RAM interface 
on the host side (PCI 04/ISA format), the 
P-51 looks like memory to the host but has 
the intelligence and capability of an 8051 , 
including a special square-root function, for 
the peripheral application. 

CYPRESS MICROSYSTEMS 

Cypress MicroSystems' field-programma- 
ble, mixed-signal PSOC (programmable- 
system-on-chip) arrays target embedded- 
control functions in consumer, industrial, 
office-automation, telecom, and automotive 
applications. PSOC devices integrate an 
8-bit processor core with programmable 
blocks of analog and digital logic in eight- 
to 100-pin devices in DIP, SSOP SOIC, 
MLF, and TQFP packages. All PSOC de- 
vices are dynamically reconfigurable during 
runtime, enabling designers to create sys- 
tem functions that can achieve more than 
1 20% usage of the die. 

The new CY8C24x94 family adds full- 
speed USB to the conventional PSOC fea- 
tures to create an economical full-speed 
USB microprocessor. It targets consumer 
electronics, HIDs (human -interface devices), 
and home and industrial automation. The 
CY8C21x23 and CY8C21x34 families are 
Cypress' smallest and least costly PSOCs 
with four digital and four analog config- 
urable peripheral blocks. The general-pur- 
pose CY8C21x34 microcontroller supports 
capacitive touch-sense applications with no 
external components. These PSOC families 
target consumer and industrial-control appli- 
cations, such as CapSense; fan controllers; 
battery chargers; security sensors and con- 
trol; large sensor arrays; and smart tempera- 
ture, pressure, and flow sensors. 

The CYWUSB6953 PROC (program- 
mable radio on chip) incorporates a PSOC 
device and wireless-USB technology in 
one integrated device. In addition to stan- 
dard PSOC resources, the PROC 
includes a DSSS (direct-sequence spread- 
spectrum), 2.4-GHz radio system. 

The CY8C42XXX family features a new 
high-voltage PSOC that can operate at a 
drain-to-drain voltage of 2.5 to 36V. In 
addition to the standard PSOC resources, 
it adds linear and switching control loops 
and high-voltage I/O, improves analog 
absolute accuracy, and is available with 
and without integrated FETs. The high-volt- 
age PSOC targets power supplies, battery 
chargers, and white-LED drivers. 
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Empower Your High-Performance Design 



Highly Practical Power Management Design Seminars Coming to a Location Near You 




Join National for a full-day technical seminar on designing power management 
solutions for your next system. Whatever your level of power management 
design expertise, our experts will provide you with the information you need to 
design efficient, high-performance solutions to give your system a competitive 
edge. The seminar will cover topics ranging from a review of basic principles and 
tradeoffs of different architectures to practical application examples, including: 

• Fundamentals and tradeoffs of different switching power supply architectures 

• Designing with linear regulators for high performance and low noise 

• How to select external components including diodes, capacitors, FETs, 
and inductors 

• Fiighly efficient Power-over Ethernet (PoE) PD solutions 

• Optimal architectures for portable applications including LED lighting and 
battery charging solutions 

• Practical examples in using National s award-winning WEBENCH® online 
design tool for faster time-to-market 

Secure your place today and visit us at www.national.com/analogseminars 



Further expand your analog-design knowledge 



Power Management 
Design Seminars 

DATE LOCATION 

09/07/05 Bloomington, MN 

09/08/05 Rosemont, IL 

09/09/05 Livonia, Ml 

09/12/05 Redmond, WA 

09/13/05 Denver Areaf CO 

09/14/05 Phoenix, AZ 

09/15/05 Irvine, CA 

09/16/05 Woodland Hills, CA 

09/19/05 Toronto, ON 

09/20/05 Boston Area,* MA 

09/21/05 Rochester, NY 

09/22/05 Vienna Area,*VA 

09/23/05 Huntsville Area,"" AL 

09/26/05 Houston, TX 

09/27/05 Santa Clara, CA 

' Check website for exact city locations 



As the recognized number one supplier 
of power management ICs, National 
Semiconductor provides leading-edge 
solutions including best-in-class power 
management ICs, high-performance 
application-specific solutions as well 
as award-winning online design tools 
and training modules. 



Na t ion a I 

Semiconductor 

The Sight & Sound of Information 



© National Semiconductor Corporation, 2005. National Semiconductor, f)), WEBENCH, and Analog University are registered trademarks of National Semiconductor. 
All other brand or product names are trademarks or registered trademarks of their respective holders. All rights reserved. 
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DALLAS SEMICONDUCTOR 
MAXIM INTEGRATED PRODUCTS 

Dallas Semiconductor offers four families 
of 8051 -instruction-set-compatible micro- 
controllers that combine internal and I/O 
options with proprietary core designs to 
provide high-performance 8051 derivatives. 
Devices include one-clock/machine-cycle 
parts that can achieve operating speeds 
approaching 33 MIPS. The memory 
configurations for these devices are ROM- 
less, EPROM, and in-system-program- 
mable flash memory ranging to 64 kbytes. 
The secure microcontrollers target applica- 
tions demanding protective measures 
against IP (intellectual-property) theft. These 
devices employ encryption techniques that 
support ATMs, point-of-sale terminals, and 
data-logging applications. 

The network microcontrollers provide 
low-cost connections for networking appli- 
cations and include a built-in Ethernet 
MAC (media-access controller), complete 
TCP/IP-address stacking in ROM, CAN 
(controller-area networking), and parallel 
and serial ports. The devices use a micro- 
controller core running at 75 MHz with an 
extended 22-bit addressing range. The 
mixed-signal microcontrollers feature 1 2-bit 
analog-to-digital conversion and dual 8-bit 
PWM channels that are combinable to 1 6 
bits, as well as multiple serial ports and 
extended parallel I/O. 

EM MICROELECTRONIC 

EM Microelectronic's microcontrollers tar- 
get applications that need ultralow current 
consumption, such as toothbrushes, 
shavers, scales, radio-controlled clocks, 
toys, headphones, TMPS (temperature- 
monitor power supply), metering, heat cost 
allocation, HVAC, smoke detectors, insulin 
pumps, security, sports, computer peripher- 
als, and termination lines in communication. 
Product offerings include ROM or flash 
memory; as many as four multiplexer LCD 
drivers; an RC oscillator, a crystal oscillator, 
or both; EEPROM; an ADC; and high-drive 
outputs. 

During the previous year, EM Micro- 
electronic introduced the 8-bit, CoolRISC- 
based EM681 2 family of microcontrollers, 
which targets industrial, consumer, com- 
puter peripherals, and automotive applica- 
tions. The EM681 2 consumes 0.1 5 mA in 
sleep mode, 0.8 mA in standby mode, and 
1 20 mA in active mode; it operates at 2 to 
5.5V. It has a function for fast wakeup from 
standby mode and operates at as much as 
1 MHz (RC) or on a 32-kHz crystal oscil- 
lator. Additional features include a single- 
slope ADC, on-chip brownout detection, 
power-check functions at start-up, and 
flash read monitor. 



FREESCALE SEMICONDUCTOR 

The 32-bit ColdFire processor family tar- 
gets markets that require control, connec- 
tivity, and security in an integrated device. 
Building on its 68K legacy, Freescale 
expanded the ColdFire-processor family to 
meet the needs of the low-end, 32-bit-sys- 
tem market. The two new 32-bit families, 
MCF520X and MCF521x, enable design- 
ers to reduce memory, power dissipation, 
system-board size, and system costs. 

Freescale's 32-bit PowerQuicc line con- 
sists of integrated communications pro- 
cessors based on the PowerPC core that 
provide data- and control-plane process- 
ing for wireless and wire-line infrastructure, 
enterprise networking, home and SOHO 
(small-office/home-office) networking, and 
pervasive computing. 

Freescale's high-performance PowerPC 
processors with AltiVec technology also 
support these applications. Freescale de- 
signed its new MPC8360E PowerQuicc II 
Pro communications processor family with 
Quicc Engine technology to reduce the cost 
of developing packet-based networking and 
wireless equipment. Freescale's latest 
PowerPC processors, including the MPC- 
7447A and 90-nm MPC7448, deliver giga- 
hertz-class performance at less than 1 0W. 

The company introduced the MAC71 00 
family for designers who need 32-bit per- 
formance for cost-sensitive automotive- 
body, -chassis, and -safety applications. 
Freescale's 16-bit, single-chip, 10/100- 
Mbps MC9S1 2NE64 Ethernet device can 
replace multichip Ethernet offerings. Free- 
scale introduced the single-core MPC5200- 
B telematics- and automotive-infotainment 
processor, boasting 885 MIPS and capable 
of handling audio compression decoding 
and encoding and video decoding. 

FUJITSU MICROELECTRONICS 
AMERICA 

Fujitsu's 32-, 1 6-, and 8-bit microcontrollers 
include general-purpose and application- 
specific versions, targeting automotive, 
communications, computer-peripheral, 
industrial, and consumer applications. 

Fujitsu's premier FR60 Lite series pro- 
vides 32-bit performance at 1 6-bit prices 
for mobile devices and consumer prod- 
ucts, with versions that include LCD con- 
trollers and feature power requirements as 
low as 1 mA/MHz. The newest FR60 Lite 
versions, the MB91 F267 and MB91 266, 
incorporate multifunction timers for inverter 
control of motors in advanced air condi- 
tioners, refrigerators, washing machines, 
vacuum cleaners, and other appliances. 
Inverter equipment inputs a dc that the sys- 
tem changes into ac. The 32-bit RISC core 
in the FR60Lite series meets power 



requirements of less than 2 mA/MHz. The 
RISC core completes basic instructions in 
one clock cycle with an optimized pipeline. 

Fujitsu's new family of microcontrollers, 
the MB91 40x series, targets network- 
enabled household appliances. These 32- 
bit microcontrollers incorporate network- 
ing-security features, onboard ROM and 
RAM, and support for IPv6. The MB91 40x 
supports IPv6 and includes encryption cir- 
cuitry supporting the AES (Advanced Data 
Encryption Standard), DES (Data Encryp- 
tion Standard), and 3DES (Triple DES). 
The encryption circuits are 1 50 to 200 
times faster than software- based encryp- 
tion and are complemented by authentica- 
tion circuitry. The series also supports the 
MD5 (Message Digest 5) and SHA1 
(Secure Hash Algorithm 1) authentication 
standards, key exchange methods DH 
1/DH 2, and the IKE (Internet Key Ex- 
change) protocol with a hardware engine. 

The newest members of Fujitsu's 8-bit 
F2MC-8FX series, the MB95F1 1 8 and 
MB95F1 08H, integrate 60-kbyte dual-op- 
eration flash, a LIN (local-interconnect net- 
work), multiple PPGs (programmable pulse 
generators), and a 1 0-bit ADC. The instruc- 
tion-cycle time is as fast as 1 00 nsec. 

GOALSEMICONDUCTOR 

Goal Semiconductor offers a range of 8-bit 
microcontrollers targeting embedded data- 
acquisition systems. Its latest family of 
high-performance microcontrollers is 
8051 -compatible and operates at 40 
MIPS. The VRS2000, the first family in this 
new series, includes an advanced hard- 
ware-arithmetic unit and flash program- 
ming, debugging, and emulation with a 
JTAG interface. The VRS2000 provides a 
one-chip platform for applications from 
industrial control and instrumentation to 
portable and medical devices. 

Goal's other products include mixed-sig- 
nal and low-cost industry-standard flash 
8051 microcontrollers for embedded sys- 
tems in industrial, consumer, instrumenta- 
tion, automotive, and communication mar- 
kets. The Versa Mix family of integrated, 
mixed-signal 8051 microcontrollers targets 
signal-conditioning, data-acquisition, pro- 
cessing, and control applications. Features 
for these devices include a hardware multi- 
ply-accumulate unit, an ADC, an op amp, a 
current source, digital potentiometers, and 
communication interfaces. The Versa 
microcontroller series of low-cost, 8-bit, 
8051 -based microcontrollers are cost-effi- 
cient drop-in replacements for industry- 
standard devices. The VRS1 xxx family of 
Versa microcontrollers features ISP/IAP 
(in-system-programming/in-application-pro- 
gramming) capability. 
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We think communications can 
never be too fast, too reliable, 
too simple. 



What do you think? 



YOU ARE PASSIONATE about delivering innovative technologies to continuously drive 
telecom and datacom advancements. We help you succeed. 

AT INFINEON, we never stop thinking about advancing broadband access and wireless 
communications. From xDSL to VoIP to home gateways in the wired network space to 2G, 
3G, WLAN, Bluetooth and RF in wireless, our broad portfolio delivers end-to-end semicon- 
ductor solutions for creating the most intelligent and cost-efficient products. As the #3 
worldwide supplier in Wired Communications and a leader in xDSL, Voice Access, T/E 
Carrier and Wireless, we lead the way for better and faster communication.^ 

DO YOU THINK you can break new ground with your next design? Visit 
www.infineon.com/us to see how our Smart Chip solutions can make your communications 
design even more innovative. 



www.infineon.com/us 





MSuppli, 2005 and Gartner Dataquest, 2004 

©2005 Infineon Technologies Nortli America Corp. All rights reserved. 



Never stop thinking. 
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^HYPERSTONE 

The Hyperstone family of 32-bit single-core, 
RISC/DSP processors perform parallel 
RISC- and DSP-instruction execution. They 
achieve fast execution of RISC/DSP in- 
structions with the use of an ALU for normal 
RISC-instruction execution, and a separate 
DSP-instruction execution unit. The devices 
execute RISC and DSP instructions trans- 
parently to the user and with a high degree 
of parallelism, sharing a set of registers. All 
instructions, including those performing 
DSP functions, use RISC principles based 
on the load/store architecture. Instructions 
are variable in length to be memory- and 
speed-efficient. The E1 -32XSR/XSRU 
processor cores target low-cost, compact, 
and energy-efficient designs. 

During the previous year, Hyperstone 
introduced the HyNet32S networking 
processor, a cost-effective version of the 
HyNet32XS that the company also bases 
on a core similar to the E1 -32XSRU RISC/ 
DSP processor core. It can operate at a 
maximum clock rate of 200 MHz and 
includes a YuV interface for CCIR656- 
compliant video input, as well as 10/1 00- 
Mbps Ethernet support. The HyNet32S 
employs four internal buses with a six- 
channel DMA controller to complement 
internal RAM, boot ROM, dual instruction/ 
data caches, an MMU, and a time-proces- 
sor unit. 

INFINEON TECH N OLOG I ES 

Over the previous year, Infineon introduced 
its first 8-bit microcontroller with on-chip 
flash; six new 1 6-bit microcontrollers for 
automotive and industrial applications; and 
three TriCore-based microcontrollers, includ- 
ing the first with embedded flash. Infineon's 
processors are available as stand-alone 
devices and embedded-processor cores. 
The devices in the 8-bit C500 and C800 
families are compatible in architecture and 
software with the 8051 microcontroller. The 
XC866 is a warp core-based device with 
on-chip flash, an ADC, and a motor-control 
unit that targets industrial-motor-control, 
automotive-body, and consumer drives. 

The 1 6-bit CI 66 family of microcon- 
trollers targets industrial-control, automo- 
tive-electronics, PC-peripheral-control, and 
consumer-electronics applications. The 
XC1 64CM provides double the perform- 
ance at the same clock speed as earlier 
generations of the 01 66. The XC1 64N/ 
D/S device families offer a scalable periph- 
eral set, including a CAN (controller-area 
network), an ADC, and motor control for 
industrial applications. The XC1 67CI/CS/ 
OS family of microcontrollers features large 
embedded flash memory to support appli- 
cations such as electronic power steering. 



The XC1 64S/D/N peripherals include cap- 
ture/compare, CAN controller, and MAC 
(multiply-accumulate) units for robotics, 
networked systems, and other industrial- 
control applications. 

The TC1 1 00/TC1 1 1 5 TriCore microcon- 
trollers target robotics and industrial-net- 
working applications, as well as industrial 
high-performance electrical-motor drives. 
The TCI 796 is the first broadly available 
TriCore-based microcontroller with embed- 
ded flash memory; it targets automotive- 
engine, transmission-control systems, as 
well as industrial-drive applications. The 
01 66S and TriCore-based TC-1 MP synthe- 
sizable cores are available in the Synopsys 
DesignWare Star IP (intellectual-property) 
program. The Linux-capable TC1 1 30 micro- 
controller targets industrial and communica- 
tions applications. The TCI 796 meets auto- 
motive-power-train and control needs. 

I N FRANT TECH NOLOG I ES 

Infrant's highly integrated NSPs (network- 
storage processors) target NAS (network- 
attached-storage) and media-server-appli- 
ance applications. The NSPs enable effi- 
cient network-storage devices by integrat- 
ing Gigabit Ethernet, multiple Serial ATA 
hard-disk interfaces, and hardware-based 
RAID (redundant array of inexpensive disks) 
0/1/5 redundancy into a single device. 

Infrant's second-generation NSPs, the 
IT31 02 and IT31 07, target the home-media- 
server and SOHO (small-office/home-office) 
NAS markets. The IT31 02 embeds two 
channels of Serial ATA controller, and the 
IT31 07 integrates four. In addition to hard- 
ware RAID 0/1 /5, the IT31 00 supports X- 
RAID, Infrant's patent-pending expandable 
RAID technology that enables expansion of 
the NAS array from one to four drives. 

INTEGRATED DEVICE 
TECHNOLOGY 

The IDT (Integrated Device Technology) 
Interprise family of integrated communica- 
tions processors delivers data processing 
at line-rate speed with processing head- 
room for value-added features. IDT based 
the processor cores on the 32-bit MIPS 
ISA (instruction-set architecture). Interprise 
processors and their development tools 
facilitate designs for SOHO (small-office/ 
home-office) routers, Ethernet switches, 
WAPs (wireless-access points), VPN (vir- 
tual-private-network) equipment, and more. 

IDT's RC32434 Interprise integrated 
communications processor, operating as 
fast as 400 MHz, targets the digital home 
network, which includes multimedia applica- 
tions, such as media servers, media ad- 
apters, and IP (Internet-Protocol)-based net- 
work appliances. The integrated nonvolatile 



RAM and an authentication unit for security 
functions enable digital-content-protection 
applications and identification storage. 

The RC32365 Interprise processor inte- 
grates a hardware-accelerated IPsec (IP- 
security) engine that improves the operat- 
ing frequency by 20%, to as much as 1 80 
MHz with 70 Mbytes/sec of IPsec through- 
put. IDT has introduced enhanced versions 
of the RC32332 and RC32333 proces- 
sors that offer power reduction. 

INTEL 

Intel offers an extended family of network 
and communications processors targeting 
applications with increasing processing 
demands created by faster line speeds and 
deeper packet-inspection requirements of 
content-based services, as well as to sup- 
port multiple protocols and evolving indus- 
try standards. The IXP460 and IXP465 net- 
work processors, the latest additions to the 
IXP4XX product line, offer a higher speed 
Intel XScale core, expanded connectivity 
options, and enhancements of end-system 
reliability and security. The IXP2325 and 
IXP2350 network processors target net- 
work-access and -edge applications by 
combining data-plane- and control-plane- 
processing capabilities in a single chip; 
they are the first network processors Intel 
has built on 90-nm process technology. 

Intel's 64-bit-capable low-voltage Xeon 
processor operates at 2.8 GHz and has a 
800-MHz system bus. It targets storage ap- 
plications, such as controllers for storage 
networks. The new processor features Intel 
EM64T to extend memory addressability of 
storage systems beyond 4 Gbytes, which 
eliminates performance penalties associat- 
ed with large storage applications, such as 
database programs. Additional introduc- 
tions include the Pentium M processor 760, 
Celeron M processor 370, and Celeron M 
processor ultra-low-voltage 373. 

M ICROCH I P TECH NOLOGY 

Microchip bases its PIC microcontrollers, 
which enable designers to migrate from six- 
to 84-pin devices among all families with 
little or no code changes, on the PIC RISC 
architecture. 

Major 8-bit PIC-microcontroller introduc- 
tions from Microchip this year include the 
PIC1 OF, with flash memory, in a six-pin, 
SOT-23 package. The company integrated 
two low-pin-count PIC microcontrollers 
with the Keeloq cryptographic peripheral 
targeting secure-data-transmission and 
authentication applications, such as bat- 
tery-clone elimination. The PIC1 6F785 
makes it easier for power-supply designers 
to use the programmability of digital con- 
trol in power-conversion applications by 
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integrating analog building blocks. 

Microchip brought many high-memory/ 
high-pin-count, 8-bit PIC1 8F microcon- 
trollers to production, including two gener- 
al-purpose families with 40-MHz operation 
at 5 and 3V, 1 28 kbytes of flash, and 
peripherals in 80-pin packages. Function- 
specific PIC1 8Fs include a full-speed USB 
2.0 family. An expansion of the CAN (con- 
troller-area-network) family combined the 
ECAN (enhanced-CAN) module and 
Nanowatt Technology power management 
inside a 28-pin CAN microcontroller with 
64 kbytes of flash memory. The company 
added eight members to the LCD PIC 
microcontroller family, including a 28-pin 
device and programmable 80-pin micro- 
controllers that can drive 1 92 segments. 

Microchip also introduced wired and 
wireless embedded-connectivity products. 
The PICDEM Z 2.4-GHz demonstration kit 
supports the ZigBee wireless protocol with 
development hardware and Microchip's 
free ZigBee stack, which works with PIC- 
1 8s. The 28-pin ENC28J60 Ethernet con- 
troller can connect to any microcontroller 
via an SPI serial interface (rather than PCI 
or ISA). Microchip also offers a free 
TCP/IP stack for all PIC18s. 

The dsPIC family of DSCs (digital-signal 
controllers) features a DSP engine with 30- 
MIPS nonpipelined performance imple- 
mented with a C-compiler-friendly microcon- 
troller architecture and design environment. 
The 20 dsPICSOFXXXX 1 6-bit flash DSCs 
target motor-control, power-conversion, 
sensor, and general-purpose applications. 

Microchip entered 1 8 dsPIC DSCs into 
volume production this year, including one 
it offers in a 636-mm QFN package. This 
family spans 1 8 to 80 pins. Microchip 
offers new software libraries for the dsPIC, 
many free or available for a one-time fee. 

MIPS TECHNOLOGIES 

MIPS Technologies offers processor archi- 
tectures and cores targeting digital con- 
sumer and business applications. The 
company licenses its 32- and 64-bit RISC 
IP (intellectual property) to semiconductor 
companies, ASIC developers, and system 
OEMs. Core families include the MIPS 32 
4K, 4KE, M4K, 4KSd, 24K, 24KE, and Pro 
Series processor cores. 

MIPS Technologies recently introduced 
the MIPS32 24KE family of cores-the first 
to integrate the MIPS DSP ASE (applica- 
tion-specific extension), which the company 
announced last year. The 24KE core family 
leverages the high-performance 24K micro- 
architecture, adds DSP functions, and 
reduces overall SOC (system-on-chip) die 
area, cost, and power consumption. The 
24KE Pro family supports the CorExtend 



capability and includes features such as 
ultrafast multiplication, intelligent caches, 
and floating-point support, making it suitable 
for interactive television, set-top boxes, DVD, 
and other performance-driven applications. 

NATIONAL SEMICONDUCTOR 

National Semiconductor's CP3000 con- 
nectivity-processor family combines a 
RISC core with on-chip SRAM and flash 
memory, hardware-communications periph- 
erals, and an expandable external bus to 
target embedded-system-communications 
applications, such as vehicle-network gate- 
ways, hands-free car kits, and industrial/ 
medical instrumentation and control. Na- 
tional Semiconductor's single-chip CP- 
3000 processors feature Bluetooth-lower- 
link-controller, USB, CAN (controller-area- 
network), Access.bus, Microwire/Plus, and 
Advanced Audio interfaces. 

The COP8 flash microcontrollers feature 
an 8-bit core and as much as 32 kbytes of 
onboard flash that designers can use as 
data or program storage and work for more 
than 1 00,000 delete/write cycles. The 
devices offer virtual-EEPROM functions, in- 
system programming, and integrated ana- 
log- and mixed-signal functions for stand- 
alone and Internet-controlled applications. 

NEC ELECTRONICS AMERICA 

NEC Electronics America's 8-bit KO and 
KOS families, also available with embedded 
flash memory, provide low power consump- 
tion and integrate peripherals such as LCD 
drivers and controllers. The microcontrollers 
target consumer appliances and industrial- 
control applications. The 32-bit V850 family 
delivers 32-bit-processing performance, 
low-voltage operation, DSP functions, and 
on-chip peripherals targeting consumer- 
electronics and other embedded-system 
applications. The 64-bit VR Series MIPS- 
based microprocessors provide high-per- 
formance and scalability targeting embed- 
ded systems from Internet and digital con- 
sumer devices to servers and switches. 

Over the past year, NEC expanded its 
32- and 8-bit microcontroller offerings. The 
company introduced to the V850 family the 
V850E2/ME3, a 32-bit microcontroller for 
use in inverters, industrial equipment, print- 
ers, and digital consumer products. On the 
8-bit side, NEC announced the 78K0/Fx 
series of microcontrollers for automotive- 
body applications and the 8-bit 78K0/Kx2 
series, featuring embedded flash memory, 
for use in home appliances, consumer-elec- 
tronics products, industrial equipment, and 
sensor applications. 

NETSILICON 

NetSilicon offers processor families based 



on the ARM 7 and ARM9 cores. It bases 
the NS9750 and NS9775 on the ARM 
926EJ-S core. The NS9750 integrates 
Ethernet, USB, PCI, LCD, 1 284, and serial 
I/O. The NS9775 is a high-performance 
color-laser-printer processor and integrates 
Ethernet, USB, and PCI to improve the cost 
performance of color laser printers. 

OKI SEMICONDUCTOR 

Oki's Advantage microcontroller family com- 
prises ARM-core based products ranging 
from the ML671 000 with a built-in USB 
controller to the high-performance, 1 20- 
MHz ARM946E-based 6200 Series with 
instruction and data cache. Oki's 4060, 
4050, 675K, and 674K series ARM7 Ad- 
vantage microcontrollers offer variations in 
frequencies, memory sizes, cache, features, 
and packages. Devices in Oki's 675K series 
have an operating frequency of 60 MHz and 
8 kbytes of unified cache; the 674K series 
operates at 33 MHz. The pin-compatible 
675K and 674K series are available with 
ROMIess, 256 and 51 2 kbytes of flash for 
easy performance, and memory upgrades. 

Oki Semiconductor added a small ARM 
microcontroller to its product family. Oki's 
new 4060 series includes a 4.84X5.09- 
mm, 64-pin wafer-chip-size package with 
embedded flash, ADC channels, selectable 
clock gears, and standby modes drawing 
25 mA from one 2.5V supply. QFP and 
BGA packages are also available. 

The 6200 series features an ARM9 core 
with an integrated USB 2.0 and PHY (phys- 
ical layer) on one chip. The 6200 series, 
with its ARM946ES core, comprises the 
ML696201 (ROMIess) and the ML69- 
Q6203, which includes 51 2 kbytes of flash 
memory. These products feature a high- 
speed USB 2.0 interface with on-chip MAC 
(media-access-control) and PHY layers, 
Ultra-DMA66 hard-drive controller (ATA), 
NAND flash, and a Smart Media controller. 

PHILIPS SEMICONDUCTORS 

Philips Semiconductors offers 8-, 1 6-, and 
32-bit devices targeting low- to high-end 
applications in the consumer, communica- 
tions, computing, medical, connectivity, 
and automotive industries. The latest offer- 
ing from Philips is the LPC3000 family of 
microcontrollers, a 90-nm ARM9-family- 
based 32-bit microcontroller that Philips 
based on its Nexperia platform. The 
LPC3000 family runs at 1 V at speeds to 
200 MHz. The LPC3000 family features a 
USB, a real-time clock, a NAND-flash inter- 
face, Ethernet, and a vector floating-point 
coprocessor for full support of single- and 
double-precision calculations. 

Philips based the LPC21 00 family on a 
1 .8V ARM7DMS-S core. The devices 
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operate as fast as 60 MHz and include a 
host of peripherals, such as multiple serial 
interfaces, a 1 0-bit ADC, and external-bus 
options. It bases the LPC700 family, tar- 
geting applications that demand low-volt- 
age, high-integration, and low-cost, on a 
high-performance, six-clock 80C51 that 
executes instructions at twice the rate of 
the standard 80C51 . The LPC900 family 
targets applications that demand low volt- 
age, high integration, and low cost over a 
range of performance requirements. 

PMC-SIERRA 

PMC-Sierra's Ml PS-based processors tar- 
get metropolitan transportation, storage- 
area networking, wireless equipment, VOIP 
(voice over Internet Protocol), Internet-rout- 
ing equipment, and enterprise switches, as 
well as multifunction- and laser-printer 
applications. The PMC-Sierra family of 64- 
bit, integrated 1 -GHz dual- and single- 
CPU core devices deliver high perform- 
ance, low latency, and low power with inte- 
grated standard interfaces, including PCI, 
DDRI and DDRI memory controller. 
Gigabit Ethernet, and HyperTransport. Pin- 
compatible devices from 250 to 900 MHz 
enable seamless performance scalability. 

The Multi-Service Processor family, 
PMC-Sierra's newest Ml PS-based offer- 
ing, targets VOIP-terminal applications, 
such as wired and wireless terminal 
adapters, home gateways, and voice- 
enabled routers. 

QUICKLOGIC 

The QuickMIPS family combines an 
embedded-processor subsystem and pro- 
grammable logic on a single die. Quick- 
Logic develops intellectual property and 
software to target applications that distrib- 
ute digital media over Internet Protocol net- 
works, including in-car infotainment, digital 
signage, overhead projectors, and medical 
imaging. QuickLogic offers modules, such 
as video compression/decompression, 
encryption, and digital-rights management. 
This device architecture provides opportu- 
nities for designers to make trade-offs in 
implementing system functions in hardware 
for improved performance or in software 
for increased system flexibility. 
QuickLogic's Vialink technology helps pro- 
tect user-developed IP in the programma- 
ble logic from tampering. 

RABBITSEMICONDUCTOR 

Rabbit Semiconductor offers low-EMI 
microprocessors for embedded control, 
communications, and Ethernet connectivity. 
The Rabbit 3000/2000 processor families 
feature a glueless architecture and Dynamic 
C development software. The high-perform- 



ance, 8-bit Rabbit 3000 processor features 
LQFP or TFBGA packages, clock speeds 
as high as 55.5 MHz, ultralow-EMI commu- 
nication capabilities, support for TCP/IP, 1 .8 
to 3.6V operation, and 5V-tolerant I/O. 

RENESAS TECHNOLOGY 

Renesas Technology's product portfolio 
includes 8- to 32-bit microcontrollers and 
microprocessors targeting embedded-sys- 
tem applications. More than 1 50 microcon- 
troller offerings operate from 1 to 80 MHz 
with on-chip flash memories of 8 kbytes to 1 
Mbyte. For home appliances, such as white 
goods, Renesas offers low-power, cost-sen- 
sitive 4- to 1 6-bit microcontrollers in the 
R8C/Tiny, H8/Tiny, R8/SLP, 740, and 4500 
series. Devices in the SuperH and M1 60/ 
M32R families target automotive, in-car-navi- 
gation, and industrial applications. For 
PC/server applications, the 1 6- and 32-bit 
microcontrollers in the H8 family balance 
function and performance. The M1 60 and 
M32 families target consumer applications, 
and Renesas' AE series chips smart-card 
platforms have 68 kbytes of EEPROM and 
a 1 024-bit encryption coprocessor. 

Renesas introduced three new groups 
of devices in the low-pin-count, small-pack- 
age R8C/Tiny series that suit cost-sensi- 
tive applications; these 1 6-bit microcon- 
trollers feature clock oscillators, power-on- 
reset and low-voltage-detect functions, and 
1 0-bit ADOs. They can act as the main 
processors in appliances or as subproces- 
sors in large systems. Two 32-bit, 50-MHz 
microcontrollers, the H8SX/1 653F and 
H8SX1 651 , have a serial communication 
interface that handles both asynchronous 
and clock-synchronous data transfers and 
enables them to target PC peripherals and 
point-of-sale terminals. 

Targeting automotive systems, M1 60/ 
29 microcontrollers offer as much as 1 28 
kbytes of flash memory and a CAN (con- 
troller-area-network) Version 2.0B interface; 
they produce low levels of EMI and with- 
stand high levels of EMI from external 
sources. For in-vehicle navigation and info- 
tainment systems, the SH7080 32-bit RISC 
microprocessor uses a 400-MHz SH-4A 
CPU core that delivers 720-MIPS, 2.8- 
G FLOPS performance. It supports advan- 
ced functions, such as speech recognition 
and synthesis without an external DSP. 

SAMSUNG ELECTRONICS 

Samsung's S3C241 and S3O2440 mini- 
mize system cost and eliminate the need to 
configure additional components by featur- 
ing common peripherals for mobile-system 
applications, such as wireless handheld 
devices, smart phones, and GPS (global- 
positioning-system)-enabled portables. 



These processors feature a 1 6/32-bit 
ARM920T RISC core. Samsung devel- 
oped the processors using CMOS-stan- 
dard cells and a memory compiler, and 
both adopt the AMBA (Advanced Micro- 
controller Bus Architecture). Both proces- 
sors include a built-in NAND flash boot 
loader, and they support WinCE, Palm, 
Symbian, and Linux operating systems. 

SHARP MICROELECTRONICS 

Sharp's ARM-based, 1 6- and 32-bit Blue- 
Streak microcontrollers range from ARM 7 
devices for cost-conscious applications, to 
high-performance ARM9 devices for media- 
rich environments. The 1 6/32-bit ARM7 
BlueStreak microcontrollers feature on-chip 
SRAM, a color and gray-scale LCD con- 
troller, CAN (controller-area-network) 2.0B, 
and a low-voltage detector that enables 
them to target applications such as GPSs 
(global-positioning-systems), PDAs, print- 
ers, copiers, security-control panels, and 
smart appliances. The 32-bit series of 
BlueStreak microcontrollers feature cache, 
an MMU, a color-LCD controller, SRAM, a 
DMA controller, infrared support, pulse- 
width modulators, and an on-chip PLL The 
ARM9 LH7A400 and LH7A404 add USB 
and MMC to target handheld devices, such 
as GPSs, games, PDAs, and pocket PCs. 

SILICON LABORATORIES 

Each of Silicon Laboratories' 8-bit mixed- 
signal microcontrollers integrates high-per- 
formance analog peripherals; a high-speed, 
pipelined 8051 CPU; ISP (in-system-pro- 
grammable) flash memory; and on-chip 
JTAG-based debugging. All of Silicon 
Labs' processors feature in-system debug- 
ging, eliminating the need for an emulator. 

Silicon Labs' single-chip USB products 
integrate a full-speed USB 2.0 function con- 
troller and on-chip clock recovery. Silicon 
Labs' single-chip CAN (controller-area-net- 
work)-bus products integrate a CAN 2.0B 
controller and high-performance ADCs. The 
precision mixed-signal microcontroller family 
combines high-precision analog data con- 
verters from 1 to 24 bits of resolution with 
a high-throughput 8051 CPU targeting ana- 
log and computationally intensive applica- 
tions. Silicon Labs' small-form-factor family 
of microcontrollers packs the benefits typi- 
cal of the company's microcontroller line 
into small micro leadframe packages. 

Over the past year, Silicon Labs an- 
nounced the CP21 02, a small and highly 
integrated, single-chip USB-to-UART 
bridge. The CP21 02 simplifies the upgrade 
from RS-232 to USB by including royalty- 
free drivers that eliminate the need for addi- 
tional software. Silicon Labs also 
announced its entry into the short-range- 
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wireless market with the 802.1 5.4 and 
ZigBee development kits. Silicon Labs' 
ZigBee-ready devices leverage precision 
mixed-signal microcontrollers that combine 
high-precision analog peripherals and a 
high-throughput 8051 CPU with flash 
memory targeting wireless automation, 
industrial, medical, and residential-monitor- 
ing and -control applications. 

S I LI CON STORAG E TECH NOLOGY 

Silicon Storage designs and manufactures 
various densities of flash-memory compo- 
nents, flash mass-storage products, and 
flash microcontrollers targeting the digital- 
consumer, networking, wireless-communica- 
tions, and Internet-computing markets. 
SST's flashFlex51 family of 8-bit, Superflash 
CMOS microcontroller products imple- 
ments the 8051 architecture and instruction 
set. These microcontrollers include in-appli- 
cation-programming and hard- and soft-lock 
security features. The flash-Flex51 microcon- 
trollers target the high-reliability, high-flexibili- 
ty, low-voltage, and low-power requirements 
of today's computer peripherals, communi- 
cation equipment, digital consumer/appli- 
ances, and networking applications. 

►STMICROELECTRONICS 

STMicroelectronics offers 8-, 1 6-, and 32- 
bit microcontrollers and microprocessors, 
including a family of ARM7-based micro- 
controllers, and application-specific 
devices for motor control, USB, and CAN 
(controller-area-network) applications. The 
8-bit portfolio includes the "bulletproof" 
ST6 family, the 8051 -based microPSD 
family, and the ST7 family. Other devices 
include the ST7MC, for controlling three- 
phase brushless motors, and a 3V version 
of the ST72324 general-purpose micro- 
controller. New devices include a turbo- 
plus version of the microPSD. The ST9 
family represents high performance at low 
costs for 8- and 1 6-bit-device applications. 

The company offers 1 6-bit devices with 
the ST1 family, which includes devices 
operating as fast as 50 MHz with a four- 
stage pipeline. The 32-bit STR-ARM family, 
based on the ARM7 core, supports the 
Thumb 1 6-bit ISA (instruction-set architec- 
ture) and features peripherals such as USB, 
CAN, and buffered SPI. The SH4-based 
ST40 is available as a standard product for 
high-performance applications. For x86 
designs, the STPC is available in several 
configurations to provide PC-on-chip sys- 
tems to take advantage of x86 software. 

STRETCH 

The Stretch S5000 family of software-con- 
figurable processors, based on the S5 
engine, boosts system performance by 



enabling customized acceleration through 
the embedded programmable logic within 
the processor engine. The processors' 
design architecture and methodology merge 
the software model of general-purpose 
processors and the parallelism and flexibility 
of programmable logic to deliver customiz- 
able acceleration. The Stretch S5 engine, 
which powers every S5000 processor, inte- 
grates the Stretch ISEF (instruction-set- 
extension fabric) with the Tensilica Xtensa 
RISC-processor core. With Stretch's propri- 
etary technology, developers use C/C+ + 
to program the processor and "configure" 
the ISEF with custom instructions. De- 
signers can tailor Stretch processors to 
address computationally intensive applica- 
tions in markets such as high-end consumer 
electronics, medical imaging, telecom, net- 
working, and military. 

This year. Stretch completes the intro- 
duction of the S5000 family with the 
release of the S5620 and S5500 software- 
configurable processors. Based on the 
Stretch S5 engine, each processor incorpo- 
rates a 300-MHz, 32-bit Xtensa core with 
integrated programmable logic; embedded 
memory; and peripherals targeting high-per- 
formance, computationally intensive applica- 
tions. The S5620 offers performance en- 
hancements to systems using PowerPC- 
based processors in applications in which 
computational-function offloading is critical. 

TENSILICA 

Tensilica licenses the Xtensa V and Xtensa 
LX processor cores. The Xtensa V is 
Tensilica's configurable and extensible 32- 
bit RISC processor. The Xtensa 32-bit 
architecture features a compact instruction 
set for embedded-system designs. The 
basic architecture has a 32-bit ALU; as 
many as 64 general-purpose physical reg- 
isters; six special-purpose registers; and 
80 basic instructions, including compact, 
1 6- and 24-bit, rather than 32-bit, RISC- 
instruction encoding. 

Tensilica introduced the Xpres (Xtensa 
PRocessor Extension Synthesis) compiler 
for Xtensa LX only. The Xpres synthesis tool 
creates tailored processor descriptions for 
the Xtensa LX processor from native 0/ 
C+ + algorithms. For small algorithmic ker- 
nels, the Xpres compiler explores potential 
configurations in just minutes. For large 
application programs, the Xpres compiler 
can explore millions of potential combina- 
tions of processor configurations in less 
than an hour. It supports fine-tuning-control 
options that are fully integrated into the 
Xtensa Xplorer design environment. 

The Xtensa LX adds I/O and computa- 
tional performance to the basic Xtensa V 
architecture. It implements Tensilica's Flix 



(flexible-length-instruction-extension) archi- 
tecture, which is a configuration option that 
allows designer-defined instructions to 
comprise multiple independent operations 
bundled into a 32- or 64-bit instruction 
word. The LX seamlessly intermixes wide, 
32- or 64-bit Flix formats with the base 
Xtensa instruction-set architecture's 
1 6/24-bit instructions. 

TEXAS INSTRUMENTS 

Tl's MSP430 platform of ultra-low-power, 
1 6-bit RISC microcontrollers targets bat- 
tery-powered measurement applications 
and enables systems to simultaneously 
interface to analog signals, sensors, and 
digital components. The architecture fea- 
tures power consumption at 0.1 mA for 
RAM retention, 0.8 mA during real-time- 
clock mode, and 250 mA/MIPS while 
active. Key target applications include utili- 
ty metering, portable instrumentation, and 
intelligent sensing. 

The new MSP430F2xx microcontroller 
family provides twice the processing per- 
formance and half the standby power con- 
sumption of earlier devices. Devices fea- 
ture a real-time-clock-standby mode of less 
than 1 mA with the ability to switch in less 
than 1 msec to a fully synchronized 16- 
MIPS active mode. Low-power standby 
current and instant-on active mode enable 
designs using smaller, lower cost batteries 
in applications such as portable medical 
instruments and security systems. 

The new low-cost, signal-chain-on-a-chip 
MSP430F42xO microcontroller targets 
high-precision sensing and measurement 
applications. 

New, general-purpose TMS470 32-bit 
RISC ARM7TDMI-based microcontrollers 
feature single-cycle access to embedded 
flash at as much as 60 MHz in pipeline 
mode and support high accuracy for timing 
functions using a programmable, 32-chan- 
nel, high-end timer. The TMS470 includes a 
leading multibuffered, 1 0-bit ADC with a 
1 .55-msec conversion time as well as en- 
hanced CAN (controller-area-network) con- 
trollers that offload the CPU for a higher 
system performance. 

TOSHIBA AMERICA ELECTRONIC 
COMPONENTS 

Toshiba offers highly integrated, 8-, 1 6-, 
and 32-bit CISC microcontrollers and a 
family of 32- and 64-bit MlPS-based RISC 
microprocessors. 

Toshiba this year rounded out its micro- 
controller product offerings with low-power, 
LCD-type embedded flash microcontrollers 
targeting heating and metering applications. 
Toshiba announced the development of 
NANO flash in the 32-bit TMP1 9A43- 
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FDXBG, which combines high-density 
embedded memory with ultralow power 
consumption. Toshiba launched the 
TX4939XBG-400, its first embedded PCI- 
based processor using 90-nm process 
technology; it targets digital-consumer appli- 
cations. Toshiba also introduced the 
TX9956CXBG; operating at 533 or 666 
MHz, it targets multifunction printers and 
high-end set-top-box applications. 

Continuing to execute on its strategy to 
offer focused platforms, Toshiba intro- 
duced the AVM49R TX System RISC mul- 
timedia reference platform for IP (Internet 
Protocol) set-top box, digital-multimedia 
appliances, and home gateways. 

►TRANSMETA 

Transmeta develops and offers computing 
technologies that improve performance, 
reduce power consumption, and control 
heat generation in electronic devices. The 
company deploys its technology and IP 
(intellectual property) through licensing, 
synergistic engineering services, and cus- 
tomized processor development, using a 



unique partnership model. Transmeta's 
x86-compatible, software- based micro- 
processors target high-volume applications 
that demand high performance, energy effi- 
ciency, and x86-software compatibility. 
Transmeta also develops advanced power- 
management technologies for controlling 
leakage and increasing power efficiency in 
semiconductor and electronic devices. 

The Efficeon processor targets power- 
efficient x86 applications by featuring a 
256-bit-wide VLIW (very-long-instruction- 
word) engine that can execute as many as 
eight instructions per clock cycle; a 1 - 
Mbyte L2 cache; and support for MMX 
(multimedia extension), SSE (streaming- 
single-instruction-multiple-data-extension), 
SSE2, and SSE3 instructions. 

UBICOM 

Ubicom offers wireless-network processors 
that can implement communication and con- 
trol functions in software, so that one 
processor can support many device inter- 
faces and protocols. All IP2022 family prod- 
ucts are deterministic and use an enhanced, 



four-stage-pipelined Harvard architecture. 
The devices feature single-cycle instruction 
execution and a fixed, deterministic three- 
cycle interrupt response time. 

On-chip program memory for the 
IP2022 family comprises reprogrammable 
flash with additional instruction SRAM to 
deliver fast access and high processor per- 
formance. Ubicom's previous-generation 
IP2022 processor runs at 1 20 MHz and 
targets wired- and wireless-networking 
applications. The processor also imple- 
ments I/O in software and features single- 
cycle instruction execution; deterministic 
operation; on-chip flash and RAM; and flex- 
ible, general-purpose I/O. 

Ubicom's IP3000 family devices drive 
high-data-rate standards and multifunction 
wireless devices. The first family member, 
the IP3023-250, targets high-performance 
network devices or 802.1 1 a/b/g-infrastruc- 
ture equipment, such as routers, bridges, 
and access points. The devices feature sin- 
gle-cycle instruction execution and a fixed, 
deterministic, three-cycle interrupt 
response time. 
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Teatures 

• IDE interface 

• No seek error & no noise 

• Low power consumption 

• No latency delay 

• Shock resistant & anti-vibration 

Markets 
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Medical 
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The IP3023 processor targets SOHO 
(small-office/home-office) wireless-system 
applications and can operate as eight sep- 
arate processors running at speeds as 
high as 250 MHz in 3.9-MHz increments 
by providing eight-way multithreading and 
zero-cycle context switching between the 
threads. For wireless-networking applica- 
tions, the IP3023 can deliver, without data 
compression, line-speed NAT (network- 
address-translation) routing on 1 0/1 00 
Mbps of real data throughput with 802.1 1 
a/g radio chip sets using turbo mode. 

VIA TECHNOLOGIES 

Via offers power-efficient processors for 
the x86 personal-electronics and embed- 
ded-device markets with a range of fea- 
ture-rich Via digital-media chip sets. Via 
divides its processors into five product 
families that it bases on power consump- 
tion and performance criteria ranging from 
fanless operation to power-saving capabil- 
ities for battery-operated mobile devices: 
the Via C7 and Via C7-M (Mobile), fanless 
Via "Luke," Via Eden-N, fanless Via Eden 
ESP, Via C3-M (mobile), and Via C3 
processors. 

►XEMICS 

Xemics offers 8- to 22-bit microcontrollers 
that interface sensors and radio trans- 
ceivers and target autonomous battery- 
operated wireless devices. These devices 
operate at a constant one instruction per 
clock that is independent of the type of 
operation and addressing mode. The dedi- 
cated interface blocks; high-resolution, pre- 
amplified ADC; and transceiver serializer/ 
deserializer all enable miniature wireless- 
sensing applications, reducing the bill-of- 
materials costs by eliminating external 
components. 

The Radio Machine device for ISM 
(industrial, scientific, and medical)-band 
transceiver interfacing, includes a low- 
power RISC core with the BitJockey, a 
serial interface for radio protocols, and a 
DART. The Sensing Machine device for 
sensor interfacing includes a low-power 
RISC core with the ZoomingADC and a 
high-resolution sigma-delta ADC with a 
programmable preamplifier. 

►XI LI NX 

Xilinx offers processor and silicon plat- 
forms that enable designers to optimize 
performance and prices for their applica- 
tions. The PowerPC 32-bit core is 
immersed (hard) in the Virtex family of 
FPGAs. New offerings include dual 32-bit 
embedded PowerPC processors running 
at 450 MHz on the Virtex-4 FX platform. 



New features include an integrated APU 
(auxiliary-processor-unit) controller and 
dual integrated trimode Ethernet MACs 
(media-access controllers). The APU 
enables designers to extend the native 
PowerPC instruction set and improve soft- 
ware-algorithm execution with application- 
specific hardware accelerators implement- 
ed in the FPGA logic. 

The 32-bit, configurable, general-pur- 
pose RISC MicroBlaze soft core proces- 
sor is available with Spartan and Virtex- 
platform FPGAs. The latest version of the 
Xilinx MicroBlaze 32-bit configurable soft- 
processor core delivers a 25% increase in 
core performance over previous versions. 
In addition, MicroBlaze includes a tightly 
integrated FPU option, user-configurable 
hardware options, and optimized debug- 
ging logic. The 8-bit PicoBlaze microcon- 
troller can target Spartan FPGAs and 
CoolRunner CPLDs. 

ZILOG 

Zilog provides 8-bit micrologic semicon- 
ductors for embedded control and com- 
munication applications in markets such 
as consumer electronics, home appli- 
ances, security systems, PCS (point-of- 
sale) terminals, PC peripherals, industrial, 
and automotive. Zilog has four families of 
microprocessors: The Z8 and Z80 are its 
legacy microprocessor architectures, and 
the Z8 Encore! and eZ80 Acclaim! are 
next-generation microprocessor architec- 
tures. In most of its micrologic devices, a 
microprocessor joins with ROM, OTP 
(one-time-programmable), or flash memo- 
ry. The company also sells a stand-alone, 
general-purpose Z80 microprocessor that 
does not integrate memory. 

Zilog continues to focus on the 8-bit-sys- 
tem market, adding application-specific fea- 
tures that target universal-remote-control, 
home-appliance, computer-peripheral, 
security, sensor, and industrial-automation 
applications. Zilog extended the Z8 Encore! 
XP family with an eight-pin device that 
includes the on-chip features and functions 
of its larger counterparts. It also this year 
launched the Z8 Encore! GP323 family of 
low-cost, low-power, general-purpose 
microcontrollers. Zilog continues to extend 
the Z8 Encore! and XP families to include 
additional flash-memory options. It also 
extended the Crimzon microcontroller fami- 
ly to include additional ROM versions.EDN 
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Accelerate 
Your Data 
Analysis 

National Instruments DIAdem 
gives you a unified environment 
for data analysis and report 
generation. This software offers 
analysis and report generation 
capabilities that directly 
increase your productivity. 



Maximize your data 
investment and reduce 
your data analysis time by: 

• Managing data from multiple 
databases and file formats 

• Inspecting data in a 
dynamic environment 

• Analyzing data using 
engineering math libraries 

• Reporting results with 
customized, reusable reports 



Read the white paper on how to reduce your 
data analysis time by as much as 90 percent. 
Visit ni.com/info and enter ebym29. 

(800)991-9013 
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With MLC NAND, your application won't be 
stretched between cost and performance. 

You know how it is. You're being pulled in two directions when designing today's consumer 
applications. The need for nnore density and performance pulls you in one direction, while 
Bfej|^^ the need for cost-effective solutions pulls you in the other. • That's where MLC NAND 
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^^^MM price and performance. • Toshiba's MLC NAND Flash delivers plenty of read/write 

bandwidth to meet the requirements of your digital video or digital still camera memory 
card, USB Flash drive, MPS player and camera phones designs. • And, our MLC NAND Flash 
offers excellent reliability. In a typical USB drive, the 10,000 write/erase cycles offered by MLC 
NAND enables the user to completely write and erase the entire contents once per day for 27 
years. • Sure, SLC NAND Flash may be more appropriate for some specific, high performance 
products. But, MLC NAND Flash answers the cost/performance challenges of many consumer 
applications. • There's no need to be stretched — learn how Toshiba's MLC NAND Flash can 
pull value into your next consumer design at mlcnand.toshiba.com. We'll even send you a 
free MLC NAND Flash Performance application note. 
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Smart solutions 



for comfort and safety 

Saia-Burgess manufactures solenoids, motors, switches, 
electronic controllers and subsystems. Together with our 
customers we develop value-based solutions for countless 
industrial applications. Our innovative, experienced design 
team and TS-16949 registered manufacturing facilities 
support our commitment to quality in developing world class 
solenoid, switch and motor products. Call us today 







3600 Rocker Switch 
Ledex C8 Open Frame Solenoid 
G3 Snap Action Switch 
KORK Electronic Tinner 






www.saia-burgess-usa.com/application 

Saia-Burgess inc. 
Technical Assistance 1 -800-429-0365 
Commercial Assistance 1 -800-998-2298 







Saia-Burgess products 
— simply everywhere 

Saia-Burgess products are found 
simply everywhere. From ATMs and 
security systems to diagnostic 
equipment and patient care devices. 
From conveyors and fork lifts to paper 
handling, fruit sorters and shrink 
wrapping machines. From central 
HVAC systems to industrial dampers, 
Saia-Burgess products are used by 
engineers designing the most reliable 
and highest quality products. Our 
innovative design team and TS-169A9 
registered facilities are sure to add 
value to your state-of-the-art design. 
Call us to discuss your solenoid, 
switch and motor requirement 
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UAG Stepper Motor 
STA Tubular Solenoid 
Ledex BTA Solenoid 
G3 Snap Action Switch 
KORK Electronic Tinner 



Security 

m Security systems 

■ Home safes 

■ Fire control systems 

■ Fire door closures 

Circuit Breakers 

■ Electric resets 

■ Ground fault interrupters 

■ Reclosers 

■ Under voltage regulators 

Air Management 

■ Dampers 

■ Regulators 

■ Ventilators 

■ Cooling fans 







National Defense 

■ Weapon controls 

■ Biometrics 

■ X-ray inspection 

Patient Care 

■ Bed positioning control 

■ Incubator control 

■ Ventilators 

■ Oxygen pumps 

Medical Diagnostics 

■ CT scan 
- X-Ray 

■ Ultrasound 

■ Blood analysis 



Pharmaceutical 
Management 

■ IV fluid restriction 

■ IV dose control 

■ Infusion pumps 

■ Drug carts 

Material l-landling 

■ Conveyors 

■ Lift trucks 

■ Bottling 

■ Fork lifts 

■ Paper handling 

■ Monorails 



Packaging Machinery 

■ Food packaging 

■ Beverage bottling 

■ Shrink wrap 

Sorters 

■ Fruit sorters 

■ iC sorters 

■ Mail sorters 

Retail 

■ Cash drawer locks 

■ Merchandise security systems 
« ATMs 



Smart solutions 
for comfort and safety 



Looking for more information on Saia-Burgess solenoid, 
switch and motor products? Visit our website for performance 
and mechanical specifications on all our products: 
www.saia-burgess-usa.com/application 

Saia-Burgess Inc. 

Technical Assistance 1 -800-429-0365 
Commercial Assistance 1 -800-998-2298 
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BY RICHARD A QUINNELL CONTRIBUTING EDITOR 

WiFi and Bluetooth 
fight for bandwidth 

BLUETOOTH AND WLAN ARE ON A COLLISION COURSE- 
NOT IN THE MARKET BUT IN THE AIRWAVES. 

WLAN (wireless LAN) using the WiFi (Wireless Fidelity) IEEE 
802.1 Ib/g protocol is becoming standard in PCs and laptop com- 
puters, and it is making its way into PDAs and other portable data 
appliances- At the same time, Bluetooth is arising as a wireless- 
serial-cable replacement for headsets and microphones in all kinds 
of mobile-system applications- They are not exactly market competitors, but they share 
the same frequency band, and, without careful design, that scenario means trouble- 
Both wireless protocols operate in the 2.40- to 2.48-GHz ISM (industrial, scientif- 
ic, and medical) RF band- WiFi uses one of 12 overlapping channels of 22-MHz band- 
width each, and Bluetooth frequency-hops among 79 1-MHz channels evenly spaced 
across the band- As a result, no matter which channel of WiFi is in use, a risk exists 
of interference between the two that will result in lowered data throughput for both. 

To characterize the impact of this interference, Texas Instruments in 2000 performed 
a series of tests that measured the throughputs of both WiFi and Bluetooth links in 
the presence of interference from the other. The results indicate that the distance 
between the interfering transmitter and the affected receiver strongly influences the 
impact (Figure 1). 

In the case of WiFi, a separation of 10m results in minimal impact for short-range 
WiFi use, with increasing impact over longer ranges. A separation of only 2 cm, as 
might occur when an interfering transmitter is in an adjacent PCMCIA card slot in 
a laptop computer, has a much more profound impact. In that situation, Bluetooth 
can shut down WiFi for all but short-range use. 

In the case of Bluetooth, the effect is different. WiFi has minimal impact on Blue- 
tooth when separated by 10m, regardless of range. A 2 -cm separation, however, dras- 
tically reduces Bluetooth throughput even for short ranges and quickly shuts it down 
with increasing range. 

To mitigate this impact, the Bluetooth community developed AFH (adaptive fre- 



quency hopping), which can automati- 
cally avoid such interference. AFH caus- 
es the Bluetooth link to selectively 
remove from the hopping sequence those 
channels on which interference is pres- 
ent (Figure 2). The result is that Blue- 
tooth can automatically alter its use of the 
spectrum to avoid an active WiFi chan- 
nel. To implement the approach, how- 
ever, the Bluetooth community needed to 
convince the FCC (Federal Communi- 
cations Commission) to change its rules. 
The FCC has finally approved those 
changes, and Bluetooth 1.2 implementa- 
tions can now use AFH. 

Unfortunately, AFH does not provide 
a complete solution to making WiFi and 
Bluetooth work together in harmony. 
"AFH gets you only partway there," says 
Andre Parolin, director of wireless data 
products at SiCe Semiconductor. "It is 
there for interference, not coexistence." 

More recent testing shows that AFH 
succeeds in virtually eliminating inter- 
ference when more than 2m separate the 
interfering transmitter and the affected 
receiver, but throughput for each link 
degrades rapidly with less separation. This 
situation is currently good enough. Blue- 
tooth's initial market has been in wireless 
headsets for cell phones. Too few situa- 
tions arise today in which a user is on a 
cell-phone call while trying to use a lap- 
top computer connected to a WLAN to 
consider the interference much of a prob- 
lem. Changes in the market, however, 
will once again raise the specter of inter- 
ference. 

The problem comes in emerging appli- 
cations, such as VOWLAN (voice over 
WLAN) on laptop computers, cell 
phones, and PDAs, in which both Blue- 
tooth and WiFi will need to operate 
simultaneously in the same device. Such 
applications are becoming more common. 
The United States, for instance, is adopt- 
ing WLAN in cell phones to improve 
coverage, whereas Europe is using it for 
high-bandwidth downloads to smart 
phones. In addition, industry analysts 
expect VOWLAN to become popular in 
enterprise installations. A survey by mar- 
ket-research company In-Stat/MDR 
shows that 10% of businesses surveyed use 
VOWLAN handsets, and 48% are con- 
sidering implementing VOWLAN. 

These trends greatly increase the like- 
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AT A GLANCE 

El Bluetooth and WiFi share a fre- 
quency band and interfere when too 
close. 



Q Market demands are pushing to 
include both Bluetooth and WiFi in 
handheld instruments. 



El Bluetooth's adaptive frequency 
hopping (AFH) will substantially miti- 
gate interference beyond 2m but is 
inadequate at closer distances. 



El Other coexistence approaches 
are available, the best of which arise 
when the two MAC layers communi- 
cate to arbitrate spectrum usage. 
Manufacturers that offer ICs for both 
links are in a position to offer such 
coexistence options. 



lihood of manufacturers implementing 
Bluetooth and WiFi in the same handset 
device. With both carrying voice data, 
neither can afford a major reduction in 
bandwidth. Yet, in the case of imple- 
menting both links in the same handset, 
maintaining a separation of 2m becomes 
impossible, and Bluetooth AFH becomes 
inadequate as a stand-alone approach. 

Fortunately, chip-set and other vendors 
are making available several other coex- 
istence approaches. Some are collabora- 
tive, requiring communications between 
the WLAN and Bluetooth devices to 
coordinate their actions. Others are non- 



collaborative, able to operate independ- 
ently in one or both links. Each approach 
has its benefits and limitations, although 
the noncoUaborative approaches are bet- 
ter for situations in which only one link 
is carrying voice traffic. 

NONCOLLABORATION 

One noncoUaborative technique that 
can reduce the impact of interference is 
APSS (adaptive packet selection and 
scheduling) in the Bluetooth link. Blue- 
tooth provides a range of packet types 
with various payload lengths and FEC 
(forward-error-correction) options. By 
adapting the packet types and transmis- 
sion timing to the channel condition of 
the current hop, the Bluetooth system 
can reduce data loss due to interference. 
Using shorter packets, for instance, re- 
duces the amount of data that the device 
needs to resend when interference occurs 
and can improve throughput compared 
with that of larger packets. 

Dropping the use of FEC in Bluetooth 
when a WiFi system is the cause of inter- 
ference can also help. Because the pack- 
et loss is due primarily to collisions rather 
than random noise, the FEC overhead 
adds no significant value. Dropping it 
thus reduces overhead and increases data 
throughput. 

Developers can implement the APSS 
technique predominantly in the MAC 
(media-access-control) layer, keeping the 
hardware structure virtually unchanged. 
Several channel-condition-estimation 



methods are available, including BER 
(bit-error-rate) and PER (packet-error- 
rate) profiling. By maintaining a fre- 
quency-usage table at the master and slave 
nodes, with the slave node's updating 
the master's table every update interval, 
the systems can also estimate the inter- 
ference present. By scheduling master/ 
slave transmissions on only the "good" fre- 
quencies, the system can avoid the inter- 
ference, although a possibility of collisions 
still remains. This technique does have a 
surprising benefit, however: It saves power 
because little transmission time goes to 
waste in a bad channel. 

The APSS technique reduces overall 
throughput by waiting for clear channels, 
but that situation may not be a problem 
in many applications. One application in 
which you cannot use APSS, however, is 
for handling SCO (synchronous-con- 
nection-oriented) voice-data packets. 
These packets cannot be delayed, waiting 
for a good channel, without compromis- 
ing voice quality. Thus, APSS is an inap- 
propriate technique for Bluetooth voice 
applications. 

COLLABORATIVE TECHNIQUES 

Collaborative techniques for mitigating 
interference are alternative approaches 
that can function when you in some way 
coordinate the operation of both the Blue- 
tooth and the WiFi channels. One simple 
example is to control operations at the 
driver level and to switch between the two 
radio devices to prevent one from func- 
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Figure 1 The data rates of WiFi suffer whenever Bluetooth is operating, especially if Bluetooth is close by (a). Bluetooth, however, 
sees little degradation unless the WiFi transmitter is close (b, courtesy Texas Instruments). 
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One-Stop 
Power Shop 

Vicor offers power 
architects a One-Stop 
Power Shop, including: 

• Component power converters 

• Configurable power supplies 

• Custom power supplies 

• Accessories for all 



Vicor offers families of high power density, component-level DC-DC 
converters, families of configurable power supplies, and custom 
solutions. Choices include input voltage, output voltage, power 
ratings, performance characteristics, and package size. 
This broad range of choices allows designers to select 
products to fit their individual applications. 

Configurable and custom products use standard 
converters as core elements to offer higher 
performance, higher power densities, lower 
costs, greater flexibility, and faster delivery ^ 
than traditional competitive offerings. 

Component-based, configurable, military 
COTS, or custom power solutions? You'll find 
them all at Vicor, the One-Stop Power Shop. 

Call 800-927-9474 to talk with a Vicor 
Applications Engineer, or visit our website at 
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tioning when the other is transmitting. 
This simple technique severely reduces 
throughput for both links, however. 

Coordination is also possible at a hard- 
ware level when both the Bluetooth and 
the WiFi devices can communicate with 
each other. Such communication is pos- 
sible among chips from different manu- 
facturers only when a standardized 
means of communications is available. 
Such standards do not currently exist, 
although the IEEE 802.15.2 task group is 
developing recommended practices for 
resolving Bluetooth and WiFi interfer- 
ence. In the absence of such standards, 
developers should consider proprietary 
offerings from companies such as Broad- 
com, Intel, STMicroelectronics, and 
Texas Instruments that manufacture 
both types of devices. 

One simple collaborative technique is 
the use of AWMA (alternating- wireless- 
media access). In this technique, higher 
level software partitions the WLAN bea- 
con-to-beacon interval into two time seg- 
ments. One is dedicated to the WLAN, 
and the other is dedicated to the Blue- 
tooth signal. The Bluetooth device then 
restricts its transmissions to its allocated 
time segment. This approach prevents the 
two devices from interfering with each 
other. 

For this technique to work, the 
WLAN and Bluetooth devices 
must be connected, implying 
that they are collocated in the 
same physical unit. In addition, all 
nodes in the WLAN must con- 
nect to the same access point so ^ 
that they are synchronized. The 
WLAN node in the unit with the 
Bluetooth device signals the 
Bluetooth device over a wired 
connection when the medium is 
free of traffic, and the Bluetooth 
device controls the timing allo- 
cation. The Bluetooth device 
must be in its master mode. 

As with APSS, this technique 
does not guarantee a Bluetooth 
slave timely access to the channel. 
The slave device can transmit 
only if it receives permission from 
the master, and the master must 
wait until the WLAN node signals 
a free channel. This approach 
makes for uncertain timing. Even 



COLLISIONS AVOIDED 




♦ BLUETOOTH TRANSMITS 

^ BLUETOOTH DOES NOT TRANSMIT 



Figure 2 Adaptive frequency hopping uses features available in Bluetooth 1 .2 to 
restrict transmissions on channels on which another transmitter is occupying a fixed 
bandwidth. The result is fewer collisions and greater throughput (courtesy 
STMicroelectronics). 



if the WLAN master tries to allocate time 
for the Bluetooth transmissions, it cannot 
control other WLAN nodes in the net- 
work. As a result, timing is uncertain, and 
the technique cannot support SCO 
voice-data transmissions. 

VOICE DURING INTERFERENCE 

One technique that does support voice 
(packet-traffic arbitration). 
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Figure 3 Instead of using an omnidirectional antenna, 
InterDigital gives developers a means of creating a direc- 
tional-antenna pattern to reduce the magnitude of interfer- 
ence from collocated transmitters. 



which uses the MAC layer to control traf- 
fic. The PTA technique uses a control 
entity that receives per-transmission 
transmit requests from each network stack 
and issues transmission-confirmation sig- 
nals to the stacks to indicate whether the 
transmission can proceed. The networks 
exchange these discrete signals for every 
packet-transmission attempt. 
This technique removes many of the 
restrictions inherent in other col- 
laborative techniques. For one, it 
does not require that either net- 
work device be a master device. 
The PTA controller can simply 
deny any requests that would 
result in a collision. Because the 
controller can assign priorities 
based on packet- traffic classes, it 
can ensure that Bluetooth SCO 
packets receive timely handling. 

Implementing the PTA ap- 
proach requires a number of sta- 
tus signals from the two wireless 
devices in addition to the trans- 
mission-request and -confirma- 
tion signals. The controller 
needs to know the traffic priority 
of each packet, as well as status 
information from the wireless 
MAC layer. In addition, it needs 
to know the Bluetooth frequency 
in use to determine whether a col- 
lision is likely. This additional 
information requires at least two 
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additional wires to communicate. 

Clearly, implementing the PTA ap- 
proach carries a high potential for dra- 
matically reducing the impact of collo- 
cation for Bluetooth and WiFi transmit- 
ters. Its complexity and need for special 
signaling, however, mean that designers 
can implement the approach only when 
the hardware designs of the two wireless 
chips are compatible- Developers seeking 
to use this method will do best obtaining 
hardware and PTA software support from 
a single vendor. 

OTHER POSSIBILITIES EXIST 

Other interference-reduction tech- 
niques are possible. One is to control the 
direction of the antennas in use. Inter- 
Digital, an RF-component company, has 
developed AIM (adaptive- interference- 
management) technology that can 
enable WiFi networks to adapt their oper- 
ating frequencies in response to interfer- 
ence. The company's AIM Perform Ware, 
which it implements in WLAN routers 
and access points, allows them to auto- 
matically select the optimum operating 
channel in the presence of interference. 

The company also offers an AIM 
antenna. Most wireless systems today use 
an omnidirectional antenna. The AIM 
antenna uses beam forming to create a 
directional antenna that has a strong null 
in one direction (Figure 3). The 
approach allows the system to switch 
among omnidirectional and two oppo- 
site-pointing directional antennas to find 
the pattern that minimizes interference. 
This approach can extend the effective 
distance between the WiFi and Bluetooth 
antennas in a device, allowing Bluetooth 
AFH to handle the remaining interfer- 
ence effects. 

Designers can also mitigate the effects 
of interference. At the receiver end of a 
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Bluetooth voice transmission, for in- 
stance, the receiver can apply error-con- 
cealment techniques, such as pitch-peri- 
od error concealment, to remove some of 
the artifacts of packet loss in the received 
speech. Designers can also employ adap- 
tive- interference cancellation at the 
PHY (physical) layer. Such techniques 
cannot handle significant interference 
and data loss, but they can smooth out 
minor problems. 

It may even become possible to com- 
pletely avoid the problem. The Bluetooth 
SIG (Special Interest Group) is working 
with supporters of UWB (ultrawideband) 
technology to define how Bluetooth can 
use the greater signal-bandwidth oppor- 
tunities that UWB provides. If the two 
successfully merge, the interference issue 
may disappear. 

Another vanishing trick might be to 
simply eliminate Bluetooth. In the opin- 
ion of Fanny Mlinarsky, chief technical 
officer for test-system vendor Azimuth 
Systems, WiFi can simply replace Blue- 
tooth. "Bluetooth isn't simpler than WiFi; 
it simply has lower power. So, simply turn 
down the WiFi power and use the same 
data rate, and you'll get the same power 
as Bluetooth. WiFi has the volume and 
pricing advantage." 

For now, however, if Bluetooth and 
WiFi must coexist, combining mitigation 
techniques with more active interference 
mitigation is the best choice. The tech- 
niques that designers can apply depend on 
the chip sets in use, but the greatest flex- 
ibility comes from devices that can coor- 
dinate their activities. Whichever tech- 
niques developers use, however, the result 
is a design that produces a more satisfac- 
tory user experience when WiFi and Blue- 
tooth operate simultaneously.EDN 
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Choosing and using 
microprocessor 
memory interfaces 

DESIGNERS EVALUATING MEMORY-INTERFACE OPTIONS NEED TO OPTIMIZE THE 
TRADE-OFFS AMONG CAPACITY, BANDWIDTH, EFFICIENCY, AND SYSTEM CONSTRAINTS. 
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icroprocessor-based sys- 
terns are ideal for exe- 
cuting an essentially in- 
finite number of tasks- 
The host microproces- 
sors support a limited set 
of instructions that can combine to pro- 
duce incredibly complex software pro- 
grams. In other words, a microprocessor is 
a piece of hardware designed to be as gen- 
eral'purpose as is feasible, to target as many 
applications as possible. Moore's Law states 
that microprocessors will double in com- 
plexity roughly every two years. This re- 
markably accurate prediction has resulted 
in the latest multicore processors that 
enable the convergence of cutting- edge 
technologies. 

However, a microprocessor does not 

make up a complete system. In reality, the 
supporting components in a system are just as important as the 
microprocessor itself when determining overall capabilities and 
performance. Just as microprocessors evolve with time into faster 
and more efficient devices, supporting components are also 
evolving to include more complex functions and higher per- 
formance interfaces. 

PCIe (Peripheral Component Interconnect Express) is quick- 
ly becoming the peripheral interconnect of choice, because the 
slower PCI and AGP (Accelerated Graphics Port) buses place 
bottlenecks on system performance. For similar reasons, DDR2 
(Double Data Rate 2) is slowly taking hold as a general-purpose 
memory to overcome its slower predecessor, DDR. A system's 
memory interface can affect performance more than any other 
system-level interface, and no interface offers more choices and 
configurations. 

At the system level, PCIe interfaces offer configurable options 
in the form of data rates and lane widths (one, two, four, and, 
in some cases, eight lanes). In contrast, DDR2 interfaces fre- 
quently have widths of 4 to 256 bits and offer a multitude of 
capacity, data-rate, and core-timing-performance permutations. 
Add the variety of available memory technologies, and system 
designers end up with the daunting task of finding an optimal 
configuration for their systems. 

DDR, DDR2, RDRAM (Rambus dynamic-random-access 
memory), GDDRl/2/3 (graphics DDRl/2/3), and XDR (ex- 
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Figure 1 The effective triangle transfer rate compares GDDR3 at 1 .6 GHz and XDR2 at 
8 GHz. 



treme-data-rate) DRAM are all examples of memory tech- 
nologies that designers frequently use, and each one has its own 
set of advantages and drawbacks. To add to this already popu- 
lous technology space, some memory companies have decided 
to produce specialty memories that offer superior performance 
for specially targeted markets. RLDRAM (reduced-latency 
DRAM) and FCRAM (fast-cycle RAM), for example, are two 
technologies specifically optimized for network-processor man- 
ufacturers that require fast internal DRAM cycle times. XDR2 
is a new memory technology from Rambus that incorporates 
microthreading and offers high efficiency for graphics, net- 
working, and consumer- electronics applications. 

Depending on system needs, designers must choose a mem- 
ory technology and configuration that minimizes the overall sys- 
tem cost and maximizes performance. Typically, designers opti- 
mize a memory system for any combination of cost versus capac- 
ity, peak bandwidth, efficiency, and system-level restrictions. 
Although capacity seems straightforward enough, when adding 
more devices to get more memory, designers must carefully con- 
sider how to add the memory devices into the system. For exam- 
ple, adding capacity involves a system-level trade-off, because 
the added memory devices draw more power. 

Enterprise servers and supercomputers are often optimized, at 
least in part, to contain high-capacity-memory systems. The 
large and complex programs and data sets that servers and super- 
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computers often access benefit from more capacity- Users access 
instructions and data stored in rapid-access areas, such as DRAM 
subsystems, more quickly than those stored in low- speed, high- 
latency storage areas, such as hard-disk drives- Therefore, in 
addition to capacity, these systems are also clearly sensitive to 
peak bandwidth. 

Two ways exist to increase the peak bandwidth of a memory 
system: increased bus width and increased data rate. The latter 
involves increasing the rate at which data transfers on each data 
link, and the former involves increasing the number of data links 
in the memory system to obtain a higher total aggregate band- 
width. For example, to obtain a total aggregate bandwidth of 
12.8 Gbytes/sec, a designer could opt for a 128-bit-wide DDR2 
system running at an 800-MHz data rate or a 16-bit-wide XDR 
system running at a 6.4'GHz data rate. 

Most of today's memory technologies provide the capability 
of achieving high total aggregate data rates, but different appli- 
cations stress the memory system in different ways. The archi- 
tectural features of any given memory technology dictate its effi- 



ROUTING AREA, CROSSTALK 
SENSITIVITY, EMI, AND POWER 
DISTRIBUTION ARE ALL EXAMPLES 
OF SYSTEM-LEVEL RESTRICTIONS 
THAT DESIGNERS MUST 
CONSIDER WHEN SELECTING 
MEMORY TECHNOLOGY 



ciency for a particular application and its corresponding mem- 
ory-access requirements. The efficiency of a memory subsystem 
is defined as the percentage of a system's total aggregate band- 
width that provides useful data to and from the host micro- 
processor and is the reason memory vendors have added spe- 
cialty memories to their product portfolios. 

RLDRAM, for example, does not have higher capacity or 
peak-bandwidth specifications than many of the mainstream 
memory technologies but instead has architectural features that 
increase its efficiency in certain applications, such as network- 
ing. System-level restrictions encompass all of the physical lim- 
itations involved with implementing a particular configuration 
of a given memory technology. Routing area, crosstalk sensi- 
tivity, EMI, and power distribution are all examples of system- 
level restrictions that designers must consider when selecting 
memory technology. 

OPTIMIZING FOR CAPACITY 

Although servers and supercomputers clearly benefit from 
high-capacity-memory systems, designers of these and other 
products must determine an optimal means to obtain added 
capacity. Adding devices to memory subsystems such as those 
in servers or graphics cards is conceptually straightforward regard- 
less of the memory technology. DDR, DDR2, and GDDR devices 
are capable of multidrop topologies with certain limitations. 

Multidrop topologies in a memory system are those in which 
each link of the data bus connects to more than one DRAM 
device. For DDR2 systems, you can connect as many as four 
devices on each data link. Because GDDR-family devices usu- 



ally have higher peak data rates, signal- integrity issues typical- 
ly prevent more than two connections per link, and even then 
only if the devices reside in close proximity, such as back to back 
on opposite sides of a pc board. 

XDR offers a slightly different approach to scaling capacities. 
Although the address and command bus is a multidrop config- 
uration, it can connect to 36 devices in sequence on a channel. 
One reason the XDR address channel supports more devices than 
DDR links is that DDR multidrop connections are usually stub 
topologies instead of sequential connections. Stubs generate 
reflections, which degrade signal quality; with sequential con- 
nections, you can electrically compensate for the added capac- 
itive loading of each device along the channel, thereby mini- 
mizing impedance discontinuities and their resulting reflections. 

Each data link in an XDR system, however, is routed point 
to point; that is, each data link connects to only one port on 
the DRAM and one port on the host controller. However, XDR 
DRAM devices are programmable in width; for example, you 
can program a X 16 DRAM to act like a X8, X4, or X 2 device. 
Low-capacity systems program each DRAM wider, with more 
links connecting to each device. Adding capacity merely 
involves programming the devices to be narrower and con- 
necting fewer data links to each device. 

A 32-bit XDR interface can support as little as 64 Mbytes and 
as much as 1 Gbyte of memory. For systems that require high 
capacities, an emerging technology, FBDIMM (fully buffered 
DIMM), introduces a buffer IC onto a module packed with 
many memory devices. The buffer- IC module connects to the 
host controller through a serial link, thereby saving controller 
pins and board-routing area. The buffer chip also connects on 
the module to each DRAM device and acts as an intermediary 
between host requests and DRAM responses. 

Theoretically, a 3 2 -bit interface could connect to 32 multi- 
gigabyte modules. 

Each of the above technologies provides its own advantages 
and drawbacks. Engineers widely use the multidrop topology of 
a DDR system, but it has limited bandwidth scalability due to 
complex timing and signal- integrity constraints. XDR is scala- 
ble and provides an appropriate cost/capability trade-off but is 
just now entering production volumes. FBDIMM is an archi- 
tecture not specifically tied to a particular memory technolo- 
gy, and it provides a high-capacity capability. However, the 
capacity comes with added latency and a significant price tag, 
especially at this early stage of the technology's life cycle. 

OPTIMIZING FOR BANDWIDTH 

The need for peak bandwidth drives the memory configura- 
tion for many applications. Graphics processors, for example, 
require constant buffering of rendering and frame data to mem- 
ory. Games, CAD, and digital-content-creation applications all 
drive the need for higher peak bandwidth due to complex work- 
loads. 3-D-graphics applications require additional bandwidth 
to render more realistic scene environments with more poly- 
gons, richer textures, and additional postprocessing enhance- 
ments, such as antialiasing. The latest high-performance graph- 
ics cards use 256-bit GDDR3 memory interfaces with 1-GHz 
data rates for a total aggregate bandwidth of 32 Gbytes/sec. 

However, peak bandwidth is not the only parameter to con- 
sider when optimizing for bandwidth. Remember that efficien- 
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cy refers to the percentage of a memory sys- 
tem's total aggregate bandwidth that a con- 
troller can actually use- Fewer banks and 
a higher t^^ (row-cycle time) in a DRAM 
device yield more frequent bank conflicts- 
Bank conflicts drastically reduce the effi- 
ciency of a memory system by forcing potentially long periods 
of inactivity on the data bus- Write-to-read and read-to-write 
turnarounds also require long periods of inactivity on the data 
bus. 

Memory systems can experience reduced efficiency even with 
the data bus active 100% of the time. To keep internal pipelines 
full, DRAM devices implement a feature called prefetch, which 
allows the DRAM core to run slower than the DRAM inter- 
face. The prefetch of a DRAM technology essentially deter- 
mines how much data transfers for any given transaction, com- 
monly referred to as access granularity. 

In the above example, GDDR3 implements a prefetch of four, 
and a single transaction would therefore yield 32 bytes of data 
in a configuration that allows for fine access granularity. Graph- 
ics processors work largely with units called triangles, and, as 

MICROPROCESSORS TARGETING 
SPECIFIC APPLICATIONS MAY GAIN 
PERFORMANCE FROM THEIR MEM- 
ORY SYSTEMS BY INTEGRATING 
THE MEMORY INTERFACE DIRECT- 
LY ONTO THE PROCESSOR ITSELF 



graphics-processor generations mature, each triangle decreases 
in bytes, because smaller triangles yield more realistic rendered 
images. A transfer of 32 bytes may be more than necessary to 
access the triangles needed for a process. For example, if only 
one 4'byte triangle were necessary from memory, 28 bytes of the 
corresponding access would go to waste. Even though the bus 
is active during the entire transfer, the efficiency of the trans- 
fer significantly reduces. New memory technologies, such as 
XDR2, are emerging to further enhance bandwidth efficiency 
for various applications. Figure 1 shows the effective triangle 
transfer rate versus triangle size for GDDR3 at 1.6 GHz and 
XDR2 at 8 GHz. Designers optimizing their memory system for 
bandwidth must consider both peak bandwidth and efficiency 
to get the best performance out of their host processor. 

OPTIMIZING FOR SYSTEM CONSTRAINTS 

Architectural factors, such as capacity and bandwidth, don't 
limit many designers; however, these designers must still con- 
sider total system cost and physical limitations when configur- 
ing the memory system. DRAM devices often make up the most 
expensive portion of a system's BOM (bill of materials), and 
designers should make every effort to use the fewest devices pos- 
sible to meet the architectural goals. Expanding on the exam- 
ple above, one XDR device or eight DDR2 devices could sat- 
isfy a microprocessor that demands 64 Mbytes of memory with 
12.8 Gbytes/sec of total aggregate bandwidth. If the same micro- 
processor were to demand the same bandwidth but with 1024 
Mbytes of memory, eight 1-Gbit DDR2 devices could still sat- 



isfy the requirement; however, achieving 
the same capacity with XDR would 
require 16 512-Mbit devices until 1-Gbit 
devices enter mass production. 

If the product were particularly sensitive 
to total system cost, then an option 
enabling the lowest memory-system BOM cost for the partic- 
ular system requirement would be ideal. In addition, as data- 
link speeds increase, signal- integrity concerns, such as EMI, 
crosstalk, reflections, and power-supply noise, become much 
more important. Aside from the usual system optimizations, such 
as stub-length reduction, trace shielding, and supply bypassing, 
the memory configuration itself can play a role in easing sig- 
nal-integrity issues. Single-ended traces typically require less 
room to route on a pc board, but differential data links provide 
more immunity to crosstalk and EMI radiation. 

Low-voltage swings reduce the stress on I/O power supplies 
as do differential drivers, which drastically reduce di/dt noise. 
Slower memory technologies are generally easier to route on a 
pc board, given the eased timing-skew restrictions. Designers 
must take care with high-speed-memory designs to ensure min- 
imal flight-time skew between data links. Strobe-based systems, 
for example, introduce complex timing constraints at both the 
silicon and pc-board levels. New technologies, such as Flex- 
Phase, dynamically calibrate out skew in the datapath but are 
not integrated into all available memory- interface cells on the 
market. DDR2, GDDR, and XDR all use on-die termination 
that minimizes stub reflections, but multidrop DDR2 and 
GDDR topologies still have stubs between devices. In addition 
to architectural parameters, designers should consider system 
constraints when choosing a memory configuration. 

Microprocessors are generic devices that you may use for spe- 
cific applications. Decoupling the memory interface from the 
microprocessor keeps the processor more generic in scope and 
enables multiple designs to use different memory configurations 
with the same processor. On the other hand, microprocessors 
targeting specific applications may gain performance from their 
memory systems by integrating the memory interface directly 
onto the processor itself. 

Regardless of the application, designers have many choices 
when specifying the memory subsystem and should take care 
to optimize the trade-offs among capacity, bandwidth, efficiency, 
and system constraints. Most of today's memory technologies 
ensure that virtually any application has a sufficient if not opti- 
mal memory-system technology. Whether it's XDR for high-per- 
formance and low-cost optimization or DDR2 for high-capac- 
ity commodity systems, system designers and chip architects 
have a full menu of options that can save money and boost per- 
formance. EDN 
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AGC amplifier features 
60-dB dynamic range 

Julius Foit, Department of Microelectronics, CTU Prague, Czech Republic 



When processing signals from 
analog sensors, you frequently 
encounter wide variations in attenua- 
tion among communication channels 
or sensors- Or, you face situations in 
which several identical sensors within 
a supervised system return signals of 
roughly similar spectral composition 
and dynamic range but with 
considerably different maxi- 
mum amplitudes- Sometimes, it's 
possible to predict these and 
other variations and adjust the 
gain of preprocessing amplifiers- 
More frequently, you encounter 
unpredictable signals and thus 
lose data associated with nonre- 
peatable events. In these cir- 
cumstances, an adaptive pream- 
plifier with AGC (automatic 
gain control) can prevent meas- 
urement-channel saturation 
and data loss- 

AGC preprocessing suppress- 
es the absolute amplitude of a 
sensed signal while preserving 
the best possible resolution of 
individual spectral components' 
relative amplitudes. The circuit 
in this Design Idea offers one rel- 
atively simple and efficient 
approach to per-channel AGC. 
The circuit uses a method of 
direct low-level signal control 
using a short-circuited bipolar 
transistor. In Figure 1 , a variable 
voltage divider comprising a 
fixed resistance, and a vari- 
able resistance controls the sig- 
nal's ac amplitude. The variable 
resistance comprises the differ- 
ential resistance of a bipolar 
transistor, short-circuited 



from base to collector. To vary Q^'s 
resistance, you force direct current into 
the shorted transistor from a current 
source comprising voltage source V^^^^ 
and a high-value resistor, R^. To pre- 
vent R^ from affecting the circuit's ac- 
voltage- transfer characteristic, R^'s 
resistance must greatly exceed R^'s. 




Figure 1 A short-circuited bipolar transistor forms one 
element of a basic attenuator circuit. 
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Figure 2 A VI characteristic shows the corresponding 
differential-resistance graph for a short-circuited 
BC337-1 6 transistor. (Note: The -1 6 denotes a sorted 
hp^ range of 1 00<hp^<250.) 
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For all reasonable values of positive 
current I — generally, less than the tran- 
sistor's maximum rated emitter current 
(Ig) — transistor Q^'s collector- to-emit- 

J — . ter saturation voltage is less 

than its base-emitter threshold 
voltage, and the transistor 
operates in the active state. 
The shorted transistor's VI 
(voltage-versus-current) char- 
acteristic curve strongly re- 
sembles that of a PN diode and 
follows Shockley's Equation 
except for slightly higher dc- 
voltage values. That is, the 
device's voltage variation is 
proportional to the logarithm 
of the dc-current variation. 

Therefore, the shorted tran- 
sistor's differential resistance at 
every dc operating point along 
the VI curve is inversely pro- 
portional to the passing dc cur- 
rent; in other words, the 
device's differential conduc- 
tance is directly proportional 
to the current. Because, in its 
active state, a common-emit- 
ter-connected bipolar transis- 
tor's current-amplification fac- 
tor is typically 100 or more, the 
differential resistance accu- 
rately follows this rule over a 
broad range of currents. 

Thus, varying V^^^^ in Figure 
1 varies the current, I, and 
controls the R^-Q^ voltage- 
division ratio. Coupling ca- 
pacitors and separate the 
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circuit's attenuator from the input-sig- 
nal source and output load- Figure 2 
illustrates a typical small-signal bipolar 
transistor's short-circuited VI charac- 
teristic, showing that you can control 
differential resistance over at least five 
decades of range — that is, more than 
100 dB. 

In a practical circuit, the finite val- 
ues of and limit the control range- 
For proper operation and to keep the 
signal's THD (total-harmonic-distor- 
tion) factor, k, below 5%, the output- 
voltage amplitude, V^^^, should be just 
a few millivolts- Even with these limi- 
tations, this attenuator circuit appears 
to offer one of the best and simplest 
AGC circuits- 
Figure 3 shows the completed circuit 
design. The input signal, V^^^, drives 
buffer stage Qp whose unbypassed 
emitter resistor, R^, serves four purpos- 



es. First, it increases Q^'s differential 
output resistance to the approximate 
value shown in Equation 1 : 



R^i ^ 



MlE 



+ ^21E^3 



^11E^22E 



(1) 



The increase in the circuit's differ- 
ential output resistance is so large that 
the value of R^, 27 kll, almost exclu- 
sively determines the overall output 
resistance. Second, leaving R^ unby- 
passed reduces Q^'s voltage gain to: 



(2) 



^ICl - (^22eR3~^21e)R4 / 
(R3+R4)DhE + 

[h2iE + l-hi2E+(R3+R4)] 
^3 +^11E ==-R4/R3- 



This equation simplifies to A^^^^^ 
RJRy (Note that D^^ denotes the 



determinant (\^^Xh^^^-h^^^Xh^^^) , 
which this Design Idea includes for the- 
oretical accuracy. However, you can 
neglect the numerical value of D^^ for 
modern silicon transistors without sig- 
nificantly affecting the calculation's 
accuracy.) Third, as Equation 2 shows, 
leaving R^ unbypassed helps linearize 
the response of Q^'s collector current- 
to-voltage drive. Fourth, Q^'s differen- 
tial base input resistance rises to: 

I^dBASE=^iiE+^iE><I^3' which is larger 
and less dependent on Q^'s instanta- 
neous operating point than h^^^ alone. 

In Figure 3, resistor R^ forms the 
variable attenuator's fixed resistance, 
analogous to the upper resistor, R^ in 
Figure 1 , and forms the attenuator's 
variable-resistance element. Transistor 
supplies Qg's collector-drive current, 
and Q^'s common- emitter configura- 
(continued on pg 92) 
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''Easy Drive" Delta-Sigma Analog-to-Digital Converters Cancel 
Input Current Errors - Design Note 368 

Mike Mayes 



Introduction 

It is now possible to place large RC networks directly in 
front of high resolution AZ analog-to-digital converters 
without degrading their DC accuracy (see Figure 1). The 
LTC®248x family of converters solves this problem with 
Easy Drive™technology,afully passive sampling network 
that automatically cancels the differential input current. 
Easy Drive technology does not use on-chip buffers, which 
compromise performance (see What is Wrong with 
On-Chip Buffers?), but instead uses a new architecture 
that maintains 0.002% full-scale error with input RC net- 
works up to 1 0OkQ and 1 0jiF. This new technology offers 
many advantages over previous generation AZ ADCs: 

• Rail-to-rail common mode input range 

• Direct digitization of high impedance sensors 

• Elimination of sampling spikes seen at the ADC input 
pins 

• Simple external lowpass filtering 

• Noise/power reduction 

• Cancellation of external RC settling errors 

• Easy interface to external amplifiers 

• Removal of transmission line effects for remote 
sensors 



RSOURCE 




RSOURCE 



Figure 1 . Easy Drive Technology Automatically Cancels 
Differential Input Current, Thus Allowing Direct Digitization 
of Large External RC Networks 

How Does it Work? 

Delta-Sigma converters achieve high resolution by com- 
bining many low resolution conversions into one high 
resolution result. Most commercially available AE con- 
verters combine hundreds or even thousands of 1-bit 



conversions into a single 16-, 20- or 24-bit result. The 
obvious advantage is that it's much easier to implement a 
1 -bit converter than a 24-bit converter. I n order to achieve 
high resolution, the input is sampled many times during 
the conversion cycle. 

The problem is that the input structure of AS converters 
is a switched capacitor network. Capacitors are rapidly 
switched (up to 1 0MHz) between the input, reference and 
ground as a function of the final output code. Each time 
these capacitors are switched to the ADC input, a current 
pulse is generated. A pattern of charging/discharging 
pulses is seen at the input pin of the ADC. This pattern is 
a complex function of the input and reference voltages. 
External RC networks that do not completely settle during 
each sample period cause large DC errors. 

The trick to solving this problem is to take advantage of the 
oversampling properties of AL converters. The front-end 
capacitor switching on a per sample basis is identical to 
conventional AS converter sampling. An innovative front- 
end sampling architecture controls the switching pattern 
of the capacitor array. When summed over the entire 
conversion cycle, the total differential input current is 
zero, independent of the differential input voltage, com- 
mon mode input voltage, reference voltage or output 
code. The common mode input current is constant and 
proportional to the difference between the input common 
mode voltage and reference common mode voltage. 

RC networks placed in front of AS ADCs significantly 
improve their performance and ease-of-use while provid- 
ing lowpass and antialias filtering. External RC networks 
applied to the input of the LTC248x simply integrate 
(average) the input current spikes generated by the ADC. 
Since the average differential input current is zero, the 
total error introduced by the external RC network is zero 
if the resistance tied to the plus/minus inputs of the ADC 
is balanced. Resistances up to 100k, combined with 

XT, LTC and LT are registered trademarks of Linear Technology Corporation. 
Easy Drive is a trademark of Linear Teclinology Corporation. 
All ottier trademarks are the property of their respective owners. 
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capacitors up to 1 0^iF may be placed in front of the ADC 
with less then 0.002% full-scale error (20ppm), while 
conventional AX ADCs with the same input network have 
greater than 10% full-scale errors (100,000ppm). Fur- 
thermore, no errors are introduced even if the external 
resistances are not balanced, as long as the common 
mode input voltage is equal to the common mode refer- 
ence voltage. Even if the common mode input voltage 
does not match the common mode reference voltage, the 
differential input current remains zero and the common 
mode input current results in an offset voltage which may 
be removed through system calibration. 

Direct digitization of external sensors with impedances up 
to 1 0OkQ is now possible without the need for external or 
on-chip amplifiers (see Figure 2). Bridges, RTDs, thermo- 
couples and othersensorsmaytiedirectlyto the ADC input. 
The addition of external capacitors reduces the charge kick- 
back spikes seen at the input of the ADC. An external 1 |liF 
capacitor reduces a 1V spike to 18^V. This improves the 
noise performance of systems where the sensor cannot 
be placed near the ADC input and eases the drive require- 
ments in applications where external amplifiers are used. 
The addition of a large resistor between the amplifier output 
and the ADC input isolates the amplifier from the large 
bypass capacitor, thus improving its stability. 
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Figure 2. Easy Drive Teclinology Directly Digitizes Large 
External RC Networks Without Degrading Linearity 

What is Wrong with On-Chip Buffers? 

One historical solution to the input current settling prob- 
lem is to integrate a buffer amplifier on the same chip as 



the AZ ADC. This isolates the ADC inputf rom the switched 
capacitor array making the ADC input appear high imped- 
ance. While this solution looks good on paper, the fact is 
data converters using on-chip buffers suffer from the 
limitations of those amplifiers. The common mode input 
range can no longer swing rail-to-rail. Input signals need 
to be shifted at least 50mV above ground and a volt or 
more below Vcc- Amplifier offset errors, offset drift, 
PSRR, CMRR and noise are combined directly with the 
input signal and result in reduced converter performance. 
Additionally, on-chip amplifiers require significant power 
in order to drive the high speed capacitive sampling 
network. For these reasons, most manufacturers of AX 
ADCs using this technology offer a mode to shut off and 
bypass on-chip amplifiers. 

Another solution is coarse/fine input sampling. During the 
first half ofthe sampling period (coarse), the input voltage 
is sampled through an on-chip buffer amplifier, thus 
isolating the ADC input from the charging capacitor. 
During the second half ofthe sampling period (fine), the 
buffer is switched off and the capacitor is tied directly to 
the input. While this decreases the magnitude of the 
spikes seen at the input ofthe ADC, it results in nonlinear 
settling errors as a function of op amp offset voltage, 
CMRR, input signal level and external RC time constants. 
For these reasons, manufacturer's of AX ADCs using this 
technology bypass course/fine sampling for input signal 
levels below 100mV. 

Conclusion 

New Easy Drive technology simplifies the drive require- 
ments of AX ADCs. The solution lies in a purely passive 
input current cancellation algorithm that enables rail-to- 
rail inputs without the added power requirements of on- 
chip buffer amplifiers and the errors they introduce. Easy 
Drive technology enables AX ADCs to directly interface to 
high impedance sensors, lowpassfilters and input bypass 
capacitors without degrading the DC performance. 

Devices using the Easy Drive technology are currently 
available in 1 6- and 24-bit versions with an on-chip tem- 
perature sensor, no latency conversions for simple mul- 
tiplexing, on-chip oscillators with guaranteed linefrequency 
rejection, precise DC specifications and the ease-of-use 
common to all of Linear's AX ADC converters. 
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Hidi Power Buck-Boost 



Variable Input 
4V to 36V 
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Fixed Output 
0.8V to 30V@<10A 

'V 



97% Efficient Single Inductor Buck-Boost Controller 

The LTC®3780 is Linearis latest addition to our growing family of true buck-boost regulators. This wide input voltage range, 
high power controller is capable of delivering efficiencies of up to 97% for a 12V, 5A output from an input voltage range of 
4V to 36V. Its current mode topology and single inductor architecture enable simpler solutions than traditional SEPIC or 
transformer-based designs. With up to 400kHz operating frequency, compact, high power density designs are easily achieved. 



Features 



ViN Above, Below or Equal to Vqut 
Single Inductor 4-Switch 
Synchronous Operation 

Selectable Low Current 
Operating Modes 

200kHz to 400kHz Constant 
Frequency Operation, 
Phase-Lockaole 

Vqut Disconnected from Vin 
During Shutdown 

24-lead SSOP and 
5mm X 5mm OFN-32 



LTC3780 Efficiency vs SEPIC 

(Vqut = 12V, Iload = 5A) 
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tion draws little base current- This 
approach enables use of a high value for 
AGC-release time-determining resistor 
R^^, thus permitting a long AGC- 
release time- Resistor R^^ limits the 
maximum dc control current through 
Q5 and Q,. 

The large value of C3, when you com- 
pare it with Q^'s minimum differential 
resistance — that is, its maximum signal 
amplitude — at full control, presents 
negligible reactance to the lowest fre- 
quency-signal'Spectrum component. 
A voltage-doubler rectifier comprising 
and extracts a portion of the sig- 
nal from output stage and produces 
the control voltage for Q^. This 
arrangement accommodates both 
polarities of large peak amplitudes of 
nonsymmetrical signal waveforms. 
Resistor R^^ determines the AGC's 
"attack" time. Too small values of R^^ 

in combination with C. can lead to 



instability by creating a pole in the 
feedback' transfer function. Resistor R^^ 
determines the AGC-release time. 

To secure good response to high-fre- 
quency-signal components, use either 
Schottky or fast PN silicon diodes for 
and D^. The dc-coupled comple- 
mentary cascade comprising and Q3 
supplies most of the circuit's voltage 
gain. A l-kH resistor, R^^, isolates Q^, 
the output' emitter follower, from the 
signal'Output terminal. If necessary, you 
can use a lower resistance at R^^, but a 
large-capacitance connecting cable 
can provoke into parasitic oscilla- 
tion if R^^ is too low. 

Figure 4 shows the circuit's input- 
versuS'Output characteristics as meas- 
ured with a sine-wave signal. The effec- 
tive AGC range extends from 1 00- fJuV- 
to 100-mV-rms input voltage, a 60-dB 
dynamic range. Output voltage varies 
less than 2 dB over this input range, 
reaching a nominal level of 775 mV 
rms at a — 20-dB- ( 1 00- iJuV-rms) input 
level. The input's 0-dB point is set arbi- 
trarily at 1-mV-rms input, which cor- 
responds to an 803-mV-rms output. 
The AGC attack time for a sinusoidal- 
input-signal step from to 100 mV rms 
is approximately 0.3 sec, and the AGC 



OUTPUT 
VOLTAGE 

(dB) -20 



-30 




-20 
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Figure 4 The circuit's input-versus-output characteristic shows a 60-dB control 
range (upper trace) and total harmonic distortion well below 5% over the control 
range (lower trace). 
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Figure 5 A single-sided pc board accommodates the assembled AGC amplifier. 



release from 100-mV-rms input to —20 
dB (100 fxV rms) is approximately 100 
sec. Figure 4 also includes a graph of 
THD versus input voltage. The distor- 
tion is well below a 5% THD limit 
throughout the input- voltage range. 

To measure the attenuator's baseline 
input noise, terminate the input with its 
nominal l-kH source resistance. At low 
input voltages, input stage Q^'s noise 
limits the processed signal's usable 
dynamic range. The rms noise level is 
about — 38 dB relative to the nominal 
output for input signals below the AGC 



threshold. When the AGC becomes 
active, the SNR increases in proportion 
to the AGC reduction. For example, 
with a 0-dB- (1-mV-rms) input signal, 
the SNR increases to approximately 60- 
to-1. 

If you assemble the circuit using the 
passive-component values in Figure 3, 
the amplifier's — 3-dB bandwidth spans 
45 Hz to 35 kHz. At a power-supply 
voltage of 9V, no-signal current con- 
sumption is approximately 12 mA. Fig' 
ure 5 shows a photograph of the assem- 
bled pc board. 



92 EDN I AUGUST 4 2005 



AUTOMOTIVE IC QUAUTY 
THAT IS OUT-OF-THIS-WORLD 

Our Circuits Function Consistently in Vehicles that Operate in Extreme Temperatures 




Zero defects — NASA demands it and so do you. Maxim's products meet this challenge. After traveling through outer 
space, Maxim's high-speed ADC operates without fail in the rugged atmosphere of Saturn.* 

Maxim's automotive circuits are guaranteed to operate reliably up to the -40°C to +125°C automotive temperature range. 
Robust ESD protection is up to ±15kV. EMI-reduction techniques and critical fault-protection, such as resistance to latch- 
up, are designed into many Maxim products. When you select these components, you benefit from state-of-the-art 
EMI-reduction techniques automatically! Our reliability testing is extensive and fully compliant to AECQ100 test limits. All 
test results, including custom requests, are documented in product-specific reliability reports, and are readily 
available on our website for free. To comply with automotive's strict quality standards, Maxim will complete the upgrade of 
our ISO 9000 system to the automotive TS16949 standard by December 2005. 

Maxim's Circuits Are Reliable Enough to Travel to Saturn. Just Think What They Can Do for Your Design. 
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Data shows FIT improvements from 7.5 in 1985 
to 1. 13 in 2003. 



Photo courtesy NASA/JPL-Caltech. 

*The Cassini spacecraft uses Maxim's high-speed ADC. 
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Precision active load operates as low as 2V 

By Joel Setton, Crolles, France 



□ This Design Idea presents a self- 
powered, precision-active-load 
circuit that improves on a previously 
published design (Reference !)♦ Added 
features include a wider operating- volt- 
age range of 2 to 50V or higher and sev- 
eral flexible current-setting modes- The 
circuit in Figure 1 uses National Semi- 
conductor's LMIO, which suits this 
application. The LMlO's reference sec- 
tion, IC^^, generates a precision L2V 
reference voltage, Vg. Resistive divider 
and R^ applies a fraction of Vg to 
IC^^'s reference amplifier, which drives 
shunt regulator Q^. 

Transistor acts as a current mirror 
of transistor Q^'s collector current and 
supplies power to shunt regulator Q^. 
Resistors R^ and R^ set the current-mir- 
ror ratio, and the current through resis- 
tor Rg depends on the current through 
Rg, which Vg establishes- As a result, 
Q3, which mirrors the collector current 
of Q^, provides power to the shunt reg- 
ulator. Vg sets Rg, which determines the 
current through R^. Thus, the LMlO's 
reference section regulates both its own 
power-supply voltage and the current 
that Q3 provides. 

At power-on, Q^, Q^, and are all 
off. Resistor R.. draws a small amount 



of start-up current, which amplifies 
to start the current-mirror process. 
When sufficient current flows through 
R^, saturates, and R^ and R^ then set 
the current-mirror ratio. The active 
load's power-handling section compris- 
es the LMlO's operational-amplifier sec- 
tion, IC^g, and power transistors and 
Qg. A 10- turn precision potentiometer, 
Pp and range-selection switch, set 
the load current as follows: 

On Range A, the load current varies 
at lA per turn of — that is, lOA max- 
imum with P^ set fully clockwise. On 
Range B, the load current varies at 100 
mA per turn of P^ — that is, 1 A maxi- 
mum with P^ set fully clockwise. On 
Range C, an external voltage source 
that connects to R^3 controls the load 
current at a rate of 1 A per volt with P^ 
set fully clockwise. You can drive the 
external input with a function genera- 
tor to test a power supply's transient 
response. On Range D, the load circuit 
emulates an adjustable power resistor 
with load current proportional to the 
voltage across the load's terminals. The 
equivalent resistance varies with P^'s 

setting— that is, Rlqad" ^^^^/^turns- 
Range E is similar to D, with a resistance 



To calibrate the circuit, connect it to 
a suitable power supply delivering any 
voltage from 2 to 50V. First, set P^ to 
one turn — that is, one-tenth of full- 
scale — and to Range B. Adjust R^^ 
for a 100-mA output current. Then, 
rotate P^ fully clockwise and adjust 
to set the output current to 1 A. Repeat 
these two adjustments in sequence 
because they interact slightly. Current 
that IC^ draws through sets the min- 
imum current through the load circuit 
at slightly less than 1 mA. 

Because the circuit operates at 2 to 
50V, it is suitable for testing the low- 
voltage outputs of a PC's power supply. 
You can extend the maximum voltage 
by selecting suitable transistors for Q^, 
Q3, and Qg through Qg; the LMlO's reg- 
ulated power-supply voltage does not 
link to the external voltage. Note that 
when dissipating large amounts of 
power, transistors Q^ and Qg require 
adequate cooling to maintain safe junc- 
tion temperatures. EDN 



REFERENCE 

n Toffoli, Tommaso, "Self-powered 
dummy load checks out multiple 
power supplies," Electronic Design, 
April 1 7, 2000, pg 11 8. 




Figure 1 This versatile precision load circuit draws constant current or emulates an adjustable power resistor. 
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WORLD'S FIRST SAMPLE- 
AND-INFINITE-HOLD ICs 

Automate Factory Calibration for Faster Production, 
Improved Quality, and Lower Costs 



FACTORY CALIBRATION 
EQUIPMENT 




PROGRAMMABLE 
VOLTAGE 
GENERATOR 




OUTPUT- 
PARAMETER 
MEASUREMENT 



POWER-SUPPLY, BASE-STATION 
GATE-BIAS CIRCUIT, OR ANY 
OTHER SYSTEM REQUIRING 
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hW SEMICONDUCTOR 



DS4303 
DS4305* 



ADC 
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Application Information at: 
www.maxim-ic.com/DS4303 
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♦ Precise, Electronically Adjustable 

Voltage Reference 
♦Highly Integrated, Low-Cost 

Calibration Solution 



♦ Wide Output-Voltage Range— J 
Within 300mV of the Supply Rails ^ ^^q^^,, 

♦ Nonvolatile Memory Permanently ^ 
Stores the Selected Output Voltage 



low COST: % 
ONLY350!t { 
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Squeeze extra outputs 

from a pin-limited microcontroller 

Abel Raynus, Armatron International Inc, Maiden, MA 



Many of today's designs use low- 
cost microcontrollers from Free- 
scale and Microchip, but during the last 
decade, device packages have resorted 
to ever-smaller footprints featuring as 
few as eight or even six pins- Although 
these packages minimize pc-board 
area, they also reduce the number of 
available I/O pins and pose problems 
for designers who need to add one more 
function without migrating to a device 
that occupies a larger package- 
To overcome a shortage of inputs, a 
designer can increase a small micro- 
controller's inputs by writing a program 



that multiplexes and polls the input 
pins- However, this approach doesn't 
lend itself to extending outputs, be- 
cause most designs require simultane- 
ously driving multiple pins. Figure 1 
shows how to solve the problem by 
adding a shift register. 

For example, you can add an eight- 
LED bar graph to a design based on IC^ 
Freescale Semiconductor's 9-bit, flash- 
memory MC68HC908QT1 microcon- 
troller, which has only eight pins. The 
device includes only four general-pur- 
pose outputs and thus by default can- 
not drive eight discrete LEDs. To solve 
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Figure 1 Do you need more outputs? You can emulate an SPI in software to 
add a shift register to a pin-limited microcontroller. 
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Figure 2 The sample timing diagram illustrates the loading of $F0 byte into 
an external shift register. 



the problem, you can add IC^, a 
74HC595 serial-input/serial-output/ 
parallel-output latching shift register 
available from On Semiconductor and 
other vendors. The register's latching 
function allows selective drive of only 
those LEDs associated with specific 
data bits. 

According to its data sheet, the 
74HC595 accepts signals through the 
SPI protocol. Unfortunately, low-end 
microcontrollers, such as the MC68- 
HC908QT1, lack SPI hardware, but 
you can simulate the SPI in software by 
following these steps: 

1 . Unlatch the shift register's outputs 
by deasserting microprocessor 
IC;s PA4 pin. 

2. Starting with the MSB, copy a bit 
from the processor's internal data 
register and transfer the bit to the 
processor's PAO (SD) output. 

3. Generate a clock pulse at Pin PAl . 
4- Repeat steps 2 and 3 for all eight 

data bits. 

5. Assert the microprocessor's PA4 
output to latch the data into IC^, 
the 74HC595. 
Figure 2 shows the timing diagram 
for transmitting data byte $F0 from IC^ 
to IC^. 

Available from the online version of 
this Design Idea at www.edn.com/ 
050804dil, Listing 1 illuminates the 
LEDs by sending five consecutive bytes 
to IC^ and the LEDs: $03, $0c, $30, 
$cO, and $55. The first four bytes pro- 
gressively illuminate two LEDs along 
the bar-graph display at one step per 
second. The last byte illuminates and 
latches all odd-numbered LEDs. The 
listing contains only commonly used 
instructions that easily translate into 
other microcontrollers' assembly lan- 
guages. 

The SPI requires only three output 
pins, which frees the microcontroller's 
remaining I/O pins for other functions 
and allows remote installation of the 
shift register/LED driver — for example, 
on a separate display board with the 
LEDs. Also, when suitably buffered, the 
register's outputs can drive other loads, 
such as motors, relays, and incandes- 
cent lamps. EDN 
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HIGHEST INTEGRATION, LGW-CGST, 
OUAL-GUTPUT PGWER SUPPLY 

MAX5072 Integrates Four Functions in One iC and 
is Ideai for xDSLyADSL2+ Power Suppiies 
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Lowest Cost 

♦ Save 50% on Lower Cost Inductors and 
Output Capacitors 

♦ Highest Integration Lowers BOM Cost 

Smallest Solution 

♦ 60% Smaller (2,000mm2 vs. 5,000mm2) 
PCB Area than Competition 



Ideal forxDSL/ADSL2+ Modems and 

Polnt-Of-Load Power Supplies 

♦ 2.2MHz Operation Eliminates Interference 

in the xDSL/ADSL2+ Frequency Band 
4 Each Converter Output Is Configurable as 

Buck or Boost (For 12V Line Drivers) 
4 Integrated Power-On-Reset and Dying Gasp 



ykiyjxiyki 

www.maxim-ic.com 
FRB Power Supply Design Guide— feirr Winin24 Hours! 

CALL TOLL FREE 1-800-998-8800 (6:00 a.m.-6:00 p.m. PT) 
For a Design Guide or Free Sample 
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ARROW ELECTRONICS, INC. 
1-800-777-2776 



1-800-332-8638 



Distributed by Maxim/Dallas Direct!, Arrow, Avnet Electronics Marketing, Digi-Key, and Newark. 
Tine Maxim logo is a registered trademark of Maxim Integrated Products, Inc. The Dallas Semiconductor logo is a registered trademark of Dallas Semiconductor Corp. 

© 2005 Maxim Integrated Products, Inc. All rights reserved. 





Max of Millions. 



Even as you read this, Max the Kellysearch Mole is conduct- 
ing millions of highly targeted searches. In fact, the term 
"search engine" just doesn't cut it anymore. Not when you're 
accessing the power of Kellysearch.com, the world's first gen- 
uine find engine. Name the business. Name the category. No 
matter how highly specialized your search, you'll find precise- 
ly what you're looking for, and fast. (Millions of businesses and 
industrial companies are standing by.) Source your part. Find 
your partner. Close the deal. Log on now to Kellysearch.com 
or call us at 800-550-0827. 

Kellysearch.coiii 

^ Less digging, more results 




Max the Kellysearch Mole. 




J^Reed Business Information 
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COOLING AND ENCLOSURES 




Single-slot VMEbus/CompactPCI enclosures target 
extreme-environment applications 

Machined from 6061 6 aluminum, the rugged, single-slot El 18 chassis 
enclosures for 6U VMEbus and CompactPCI single-board computers feature 
captive fasteners and optional helical wire-rope-type shock and vibration isolators 
in bottom- or side-assembly configurations- The enclosures use a fully sealed Faraday 
cage and EMI/RFI-power-line filtering to protect the electronic integrity of installed 
VME or CompactPCI boards and meets the EMI/RFI-emanation and -susceptibil- 
ity limits of MIL--STD46L The El 18 costs $12,500. 
Aitech, www.aitech.com 



Multicolored enclosures 
allow color matching for 
corporate identity 

Teknet handheld enclosures have 
elastomer edge grips available in 
multiple colors and suit in-field test-and- 
measurement instruments, medical de- 
vices, and data-logger applications. The 
devices measure 6.1 X3.78 in. with 0.79-, 
0.95-, and 1.11-in. heights with recessed 
top areas for a membrane keypad. Two 
models include a battery compartment 
accepting 1.5 V AA cells or one 9V cell, 
screw pillars in the top and base mold- 
ings for fitting pc boards, and assembly 
by four self-tapping screws. The enclo- 
sures cost $14 each. 
Teko, www.tekoenclosures.com 



Wireless-USB enclosure 
weighs less than 8g 

Targeting WirelessUSB (Juno- 
USB), flash drives, and Wi^Fi 
applications, this ultrathin enclosure 
weighs less than 8g and measures 
1.8X0.8X0.425 in. Peripherals include 
a slip'fit protective cap and binding but- 
ton, internal features that enable pc- 
board mounting, and a press- together fit 
for reduced assembly time and setup 
costs. Available in a variety of colors, the 
cover accepts artwork, overlays, and 
printing. With endless CNC modifica- 
tions available, the enclosure costs 78 
cents (250 to 500). 
New Age Enclosures, www.newage 
enclosures.com 




CO 

E-Q 
m 



S O 



^ 0) > 

O Q- CD 

CO O -J 

^ N ? 



E o O 

CD to ^ 

■O 3 O 

o o 




X X ^ 

i o ^ 
^ Q 



If I i 



I 





productroundup 

COOLING AND ENCLOSURES 




Nonmetallic enclosures 
meet industry standards 

□ The NBB series of large, non- 
metallic enclosures are lightweight 
and less expensive than metallic enclo- 
sures but retain the durability and 
strength for most applications- The indoor 
enclosures are made from ABS/PC- 
blended plastic with a UL94'5VB flam- 
mability rating, and the outdoor enclo- 
sures are PC/PBT-blended plastic with a 
UL94'5 VA flammability rating and a UV 
stabilizer. Meeting all industry standards of 



UL508 types 1, 2, 4, 4X, 12, and 13; 
NEMA types 1, 2, 4, 4X, 12, and 13; and 
IEC529'IP66, the devices range in size 
from 5.1X3.9X2.75 to 28.9X21 X9.94n. 
Large nonmetallic enclosures cost $8.20. 
Bud Industries Inc, www.budind.com 

Thermal-interface 
material comes in 
various shapes and sizes 

□ Targeting high-volume automat- 
ic-dispensing and -placement 
applications, the SIL-PAD 1500ST 
(soft track) high-performance, fiber- 
glass-reinforced, silicone-based thermal 
interface has a thermal impedance of 
0.23°C-in.VW at 50 psi and an inherent 
tack on both sides of the material. The 
inherent tack eliminates the need for 
additional adhesive layers, which de- 



crease thermal performance by increas- 
ing interfacial resistance. The material 
comes in sheet form; bulk roll; and full 
die-, kiss-, or butt-cut parts. The IX 
lX0.008-in. product costs 51.8 cents 
{5000). 

Bergquist Co, www.bergquist 
company.com 

Cabinet cooler 
has no moving parts 

□ Vortex tubes allows this 2800- 
BTU/hour cabinet cooler to cool 
compressed air to 20°F. The cooler 
mounts to NEMA 12, 4, or 4 X stainless- 
steel enclosures through an electrical 
knockout. With no moving parts to wear 
out, the device suits large electrical enclo- 
sures with high heat loads. The cabinet 
cooler costs $277. 
Exair Corp, www.exair.com 



PC-HOSTED LOGIC ANALYZER 



Digital Test, Easy and Simple 



► 72 Channels @250MHz • Up to 4 Meg/Channel 

► 36 Channels @ 500MHz • Transitional Timing 



See the 
solution 
quickly 




^^^^^ "Your Eyes into 
the Disital World" 

Logic Ana/yzers 



www.nci-usa.com 

Phone 256-837-6667 • Fax 256-837-5221 
email: contact@nci-usa.com 




Ideal for 

high performance 
compact systems 
with restricted ventilation... 




Qrcom 



888-941-2224 

www.arcom.com 
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MICROPROCESSORS 



Floating-point library 
has more than 1 00 
functions and transforms 

□ The GDD600 library of floating- 
point DSP vectors and functions 
features a data-conversion unit that 
facilitates the conversion of fixed-point 
and integer formats into floating-point 
units and converts floating-point units 
into integer form. With more than 100 
functions and transforms, the library per- 
forms operations including fast-Fourier 
transforms, fast-Hartley transforms, dis- 
crete-cosine transforms, FIR/IIR filters, 
coordinate transforms, vector operations, 
complex-number arithmetic operations, 
pseudorandom-number generation, and 
data-conditioning operations. The GDD- 
600 suits Texas Instruments TMS320 
DSP-based platforms and costs $5500. 
Sundance Digital Processing Inc, www. 
sundance.com 

DSP offers 
better performance 

□ The TMS320C6418 DSP has an 
extended-case-temperature range 
of -40 to +105°C, 512 kbytes of L2 
cache, and an integrated Viterbi co- 
processor. The peripherals include two 
McBSPs (multichannel-buffered serial 
ports), two audio serial ports, a host-port 
interface, two PC control serial ports, and 
an oscillator. The 500-MHz processor is 
available in a 23X23-mm^, 288 contact- 
ball BGA package. The 600-MHz, stan- 
dard-temperature processor is also in vol- 
ume production. Both processors cost 
$49.50 (10,000). 
Texas Instruments, www.ti.com 



Digital power-supply 
controller targets switch- 
mode power supplies 

□ Providing digital power-control 
and -management functions for 
most isolated and nonisolated switch- 
mode-power-supply topologies, the Si825x 
single-chip family of digital power-supply 
controllers incorporates hardware for 



real-time loop control and a flash-based 
system-management controller. The con- 
trol loop updates at a 10-MHz rate and fea- 
tures a dedicated ADC, a programmable 
DSP-filter engine, a six-channel PWM, 
and a programmable overcurrent-protec- 
tion hardware detector. Based on a 50- 
MIPS 8051 CPU with 32 kbytes of flash 
memory, the controller includes a 12-bit 



self-sequencing ADC, an SMBus/PMBus- 
interface port, a UART, 16-bit timers, and 
additional PWM channels. The controller 
performs fault detection and recovery; 
control- loop optimization, including 
dynamic-loop compensation and dead- 
time adjustment; PMBus communication; 
and external-device management. The 
Si825x comes in a 5x5-mm QFN-28 or 



You design it. 

e'll connect it 
to the world. 




Put the power of the Web in your PROouas. 

Imagine providing tlie ability to access, 
control, even diagnose and repair your products 
from virtually anywhere ... at any time over a 
network or the Internet. 

XPort™ and WiPort™ device servers enable you 
to quickly build Ethernet or 802.11b connectivity 
into your designs. With a robust 
operating system, built-in Web 
server and full TCP/IP stack, 
XPort and WiPort have 
everything you need 
to bring your products 




to market 
with lightning 
speed. And they're 

secure. Both have 256-bit AES Rijndael encryption. 
WiPort features 128-bit WEP and WPA security. 

Lantronix provides the networking expertise, 
so it's easier than you may think. WiPort is 
even FCC-certified, so you don't need separate 
certification. Best of all, design changes are 
usually minimal or unnecessary. 

Call or visit our Web site to get a 
Development Kit and put the power of the Web 
in your products. 

"1 Visit 

www.lantronix.com 

for your free Device 



LANr?ONIX* 

Network anything. Network everything.™ 



© Lantronix, 2005. Lantronix is a registered trademark, and XPort and WiPort are trademarks of Lantronix, Inc. WWW. lantronix.com I 800.526.8764 
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' This advertising is for new and cu 



MIXED-MODE 
CIRCUIT SIMULATION 



Bluetooth 



• 2.4GHz embedded data radio/modems 

• Bluetooth, FCC & RoHS cert, modules 

• +100 meter (330 feet) distance 

• Speeds: up to 921.6Kbps 

• Integrated RF chip antenna 

• Voice and data channels 

• Low power consumption 1mA' 

• Small form factor: 20mm x 1 0mm x 2mm 

• Includes integrated software stack 
I • Secure and robust communication link 

/Frequency Hopping Spread Spectrum 
/ Guaranteed Packet Delivery 
/Encryption and Authentication 



Email: sales@ Radios.com 

Phone: 303-957-1003 
www. Radios.com 




P p TN Low cost 40 ch, Oata-Actiuisition 
n n and Mass-Data Storage 



HEM 



OEM ^99 




•3.6x3.5", C/C++ 
• 40 ch. of 16/12-bit SOOKHz ADCs, 8 DACs, and 6 timers 
• 1GBCF file system, 3 RS232 and 40+ lOs 
• 80 MHz CPU, 16-bit Flash and SRAI\/I 

40+ Low Cost Controllers with ADC, DAC, solenoid drivers, 
relays, file system with CompactFlash, LCD, DSP motion control, 
11 UARTs, 300 l/Gs. Custom board design. Save time and money. 



1724 Picasso Ave., Suite A 
^^^^ ^ Davis, CA 95616 USA 
ihnrJ Tel: 530-758-0180 • Fax:530-758-0181 
(Xvl\ www.tern.com WSP [arn Bsaa 
INC. sales@tern.com WUS 



IgONIROLLER 



> USB 2.0 support • self powered 

> supports I2C voltages from 2.5vdc 
5.5vdc • multi-master support 

> clock speeds up to 600KHz 

> color-coded debug mode 

» single and multi-byte transfers 

• all necessary cables included 

• includes easy to use powerful PC 
software $199 



to 



C is a trademark of Philips Corporation 



.99 



www.m3electronics.biz 

919-924-3525 




Qhw€k Connection... 



PCB Production, 
Assembly, 
Turnkey 



Prototype - Production 



D/S PCB --120 per in^ 
4-L PCB - 20<t per in^ 

10 days Delivery w/solder Mask 
NRE not included 
UL Approved 



MYLYDIA INC. 

1-800-Mylydia 
sales@mylydia.com 

www.mylydia.com 



Powerful. Complete. Affordable. 




mspict 

True Analog/Digital/Behavioral 
Mixed-Mode Circuit Simulator 



• Complete SPICE analog simulator • BSIIVI3 model 

• Fully integrated event-driven logic simulator 

• Analog behavioral modeling using user equations, 
Laplace transforms and look-up tables • Analog and 

digital model libraries • Monte Carlo analysis 

• Graphical post-processor • Schematic entry 

For FREE DEMO visit us online 

www.penzarxom 
PENZAR 

DEVELOPMENT 

P.O. Box 10358, Canoga Park, CA 91309 USA 



Tel: (818)772-5463 
Fax: (818)772-5473 



USB CANbus I2C RS232/485 GPS 



USB to I^C j^^l 

for PC's 

I NEW! UCA93LV - bus-powered 
USB I2C interface - great for laptops! 
400kHz bus monitoring / addr. filtering! 
Also: PC193LV - PCIbus version I2C 
I master/slave/bus-monitor. $499.00 
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USB to RS232 



I EAS/LV turn legacy RS232 devices into 
I USB with just one ic! Simply replace | 
I RS232 level-shifting ic with FT232BM 

including all Windows/Linux/Mac drivers! 



Saelig Company Inc. 

p: 585.385.1750 • f: 585.385.1768 
info@saelig.com 
www.saelig.com/ad/edn805.htm 



To advertise in Product Mart, call Dara Juknavorian at 888-248-7324 



Need to build 
a C compiler 
or assembler? 

You can create efficient program- 
ming tools quickly using Archelon's 
User Retargetable Development 
Tools. Or we can help you with the 
work to get the job done faster. 

Want to know more? 

See http://www.archelon.com 
or call us at (800)387-5670 
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For more 
information 

on how to 
place an ad 
in 

EDN 

Product 
Mart... 

Contact 
Dara Juknavorian 

Tel. 
888-248-7324 

E-mail: 
dara.juknavorian 
(Sxeedbusiness.com 
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MICROPROCESSORS 

LQFP'32 package with an operating-temperature range of — 10 to + 125°C and sells 
for $2.49 (1000). 

Silicon Laboratories Inc, www.silabs.com 



CCID class driver provides 

USB support for smart-card applications 

□ A new class driver for the Nucleus USB software offers USB support for the 
Nucleus RTOS. The Nucleus CCID class driver connects the embedded 
host and smart-card reader without an additional driver. The vendor released the 
driver for use with the Nucleus host stack software. The software complies with 
USB 1.1 and USB 2.0. The software is licensed with source codes and starts at 
$14,995, and the license for the class drivers is $2995. 
Accelerated Technology, www.acceleratedtechnology.com 
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"The engineering professional's linl< to technical literature" 



RELEASE//21, EMULATION - 
TECHNOLOGY'S NEW CATALOG 

ET's new easy to use, full-line catalog provides 

engineers and test managers the means to 

quickly solve problems and get back on track. 

The catalog compliments ET's online store, 

providing engineers with the solutions they 

need. Order your copy: 

www.emulation.com/02 1 

DESIGN. CONNECT DELIVER. 

Emulation Technology, Inc. 

2344 Walsh Avenue 

Building F, Santa Clara, CA 95051 

1-800-232-7837 

www.emulation.com 
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21 



1-800-232-7837 
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MULTI-AXIS. MULTI-MOTOR 
MOTION CONTROL ICS 

PMD, the leader in IC-based motion, intro- 
duces the Magellan™ Family of Motion 
Processors. Available inl - 4 -ax is versions 
these flexible, programmable chips control 
DC brush, brushless DC, microstepping and 
pulse & direction motors. Magellan was spe- 
cifically designed to lower your production 
cost, improve your performance and simpli- 
fy your design. Contact us at 781-674-9860, 
or visit www.pmdcorp.com for more infor- 
mation. 




METHODS FOR EVALUATING 
ADVANCED ELECTRONICS 
COOLING SYSTEMS 

This white paper presents the pros and cons 
for several advanced electronics cooling sys- 
tems. Such complex systems require novel 
tools for their design and analysis. The ben- 
efits of one proven technology tool are dis- 
cussed. Download your complimentary white 
paper: http://www.fluent.com/direct/edn 
Fluent Inc. 

Email: cooling-team@fluent.com 
Tek 800-445-4454 x819 
Web: www.fluent.us 






EXPERTISE IN DFM / DFT 

Reduce production costs 
Improve product quality 
Speed time to market 
Simplify your design process 

That's what can be achieved through DFM / 
DFT methods and procedures. 

For more information visit 
www.etimfg.com/request/ 

Electronic Technologies International, Inc. 




MASTER PRODUCT CATALOG 
FROM VIRGINIA PANEL 
CORPORATION 

Virginia Panel Corporation's (VPC) Master 
Catalog presents products in a new and com- 
prehensive way by educating and guiding a 
customer through the Mass Interconnect 
configuration process as well as grouping 
products in complete solutions. VPC.com 
takes the catalog's basic principles and 
expands them with enriched features and user 
friendly interaction. Contact us at (540) 932- 
3300 or visit our website at www.vpc.com 
for more information. 




DESIGN GUIDE FOR OPTICAL 
ENCODERS 

This Guide provides a comprehensive sum- 
mary of optical encoders, accessories and 
interface electronics. Included are design 
examples, absolute and incremental 
encoders, shafted and hollow-shaft styles as 
well as serial output versions. Special sections 
include hazardous environments. Call 
1-800-ENCODER or visit our web site at 
www.beiied.com. 
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RAPIDLY CREATE TEST, 
MEASUREMENT AND CONTROL 
SYSTEMS WITH LABVIEW 

NI Lab VIEW is the graphical development 
environment for creating flexible and 
scalable test, measurement, and control appli- 
cations, rapidly and at minimal cost. With 
Lab VIEW, engineers and scientists interface 

with real-world signals, analyze data for meaningful information, and share 
results and applications. Take a FREE online guided tour. Visit ni.com/ info 
and enter ebpk4g 
National Instruments 

Tel: (800) 453-6202 (U.S. and Canada) (512) 794-0100 
Fax:(512) 683-9300 Email: info@ni.com 



TEST & MEASUREMENT 
ACCESSORIES 

Broad line of over 12,000 high quality test and 
measurement products that solve application 
problems in the electrical, electronic, industri- 
al, automotive and medical fields. Product line 
includes test leads, adaptors, connectors, DMM 
kits, probes, nail clips, cable assemblies, and 
coaxial test accessories. Custom manufacturing 
is available. Selling direct, since 1956. 
E^Z^Hook 

800-995-HOOK (4665) 
Fax: 626-446-0972 
Web: www.e-z-hook.com 
Email: info@e-z-hook.com 




SURGE PROTECTION 

• COAXIAL Surge Suppressors for PCS, 
GPS, RE Equipment 

•AC Protector UL1449 

• DC/DATA Line Protectors 

• Surge Arrester Gas Tubes 
•Voltage from 75V To 2500V 

• Available in Surface Mount 

CITEL, Inc. 

800-248-3548 EAX: 305-621-0766 
www.citelprotection.com 



BATTERIES SHORT FORM 
CATALOG WITH TECHNICAL 
DATA ON CD-ROM 
Panasonic's broad line of battery sizes and 
chemistries is condensed for review in this 
new 16-page, 4-color catalog with technical 
data and company overview on enclosed CD- 
ROM. Batteries covered include NiCd, 
NiMH, Lithium, Li-ion, VRLA and Alkaline. 
Easy-to-use tables give technical specifica- 
tions for model numbers. 

Toll Free: 1-877-726-2228 

oembatteries@panasonic.com; 

www.panasonic.com/batteries 
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SINGLE BOARD COMPUTERS 

PC/104, PC/104-Plus, EBX, and STD 32 Bus 
products feature processors from 586 to 
Pentium III. Perfect for OEM applications. 
Customer service benefits include a 5 -year 
product availability guarantee and outstand- 
ing warranties. Voted Platinum embedded 
board vendor ('02 VDC survey). Request a 
free catalog. 

VersaLogic Corp. 

Toll-free: (800) 824-3163 
E-mail: info@versalogic.com 
Web site: www.versalogic.com/p7 



\^rsaLogic 

^CORPORATION 




NEW THYRISTOR DEVICE 
DATABOOK 

Central's new 2005 Thyristor Databook features 
SCRs and TRIACs in leaded and SMD pack- 
ages. This databook includes an extensive cross 
reference, selection guide, detailed datasheets 
and package specifications. Also featured is 
Central's new Extended Range of SMD Thyris- 
tors. To Order: www.centralsemi.com/ catalog 
Central Semiconductor Corp. 
145 Adams Avenue 
Hauppauge, New York 11788 USA 
631.435.1110 Fax: 631.435.1824 
Email: salesinquiry@centralsemi.com 
Web: www.centralsemi.com 
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Tech Recovery 



Quality Test Equipment 



We Buy Test Equipment! 

Cash -Trade -Consign. 
Quick turnaround. Call Today! 



www.TechRecovery.com - l-877-TestuSA 
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DARA JUKNAVORIAN 

T: 888-248-7324 

E-mail: daraJuknovorian@reedbusiness.com 
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realitycheck 



YESTERDAY'S HYPE MEETS TODAY'S REALITY 




STATS 



SiGe gets GaAs 




^ 1 GaAs (gallium arsenide) was the ultimate semiconductor technology for the ultra-high-speed 

M logic elements in supercomputers before silicon reached the gigahertz range. About 20 
years ago, designers adapted this niche process technology to analog circuits for mass-market appli- 
cations in which both power levels and bandwidth are pushing the edge. Today GaAs is the leading 
technology in cellular power amplifiers. 

However, the days of GaAs in many of these applications may be numbered. Nearly as fast, 
though less power-capable, SiGe (silicon germanium) uses a cheaper process that is largely compat- 
ible with the ubiquitous silicon-design and fab technologies (see "SiGe gets real," EDN, June 24, 
1 999). According to Robert Castellano, PhD, of research source The Information Network (www. 
theinformationnet.com), whereas SiGe sales are currently just half those of GaAs, SiGe has much 
higher annual growth. Although GaAs is a better fit for the multiwatt demands of some wireless 
applications, SiGe is a good match for the less-than-1 W needs of WiFi (Wireless Fidelity) and other 
low-power systems. Further, SiGe lets designers embed logic and power-management functions 
onto the die.— by Bill Schweber, Executive Editor 
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PSpice now offers advanced 
stress analysis capabilities 
to help you catch problems 
before they happen 

The PSpice® Smoke Option can help 
warn you of component stress due to 
power dissipation, increases in junction 
temperature, secondary breakdowns, or 
violations of voltage/current limits. The 
PSpice Smoke Option compares circuit 
simulation results to the component's 
safe operating limits defined by the 
manufacturers. If limits are exceeded, 
the PSpice Smoke Option identifies the 
problem parts and the limits exceeded. 

The PSpice Smoke Option is ideal for 
displaying average, RMS, or peak values 
from simulation results and comparing 
these values against corresponding safe 
operating limits. You can even derate 
manufacturers' limits to build in a 
margin of safety for your design. 




Use the PSpice Smoke Option to 
Identify Components Exceeding 
Manufacturers' Limits 

• Maximum current limits 

• Power dissipation for each component 

• Secondary breakdown limits 
•Junction temperatures 

• Breakdown voltage across device 
terminals 



For a free demonstration of the 
PSpice Smol<e Option visit us at 
www.ema-eda.com/smol<e or 
calius at1-877-Ei\/IA-EDA1. 




©2005 EMA Design Automation, Inc. All rights reserved in the U.S. and other countries. 
OrCAD and PSpice are registered trademarks of Cadence Design Systems, Inc. 
All other marks are the property of their respective owners. 
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CMOS image sensors for cameras, cell phones, 
cars, industrial and custom applications. 

From the industry leader in performance CMOS technology 
Cypress image sensors target fast-growing, high-volume 
applications and a broad range of high-end consumer, 
medical, industrial and aerospace systems. Our product 
portfolio includes: 

■ Cell phones: Industry-leoding 3 Megapixel resolution 
CMOS sensor with digital still camera-like quality 

■ Digital still cameras: 9 Mp active pixel sensors 
manufactured on Cypress 0.13-micron technology; our 
I, 2 and 3 Mp Ultra-Pocket™ camera kits are used by 
leading consumer electronics manufacturers 

■ Automotive: Camera modules for driver and safety 
applications using our proprietary adaptive wide- 
dynamic-range Autobrite® technology 

■ Industrial: 1.3 Mp sensors for machine vision applications 
with snapshot shutter and extensive windowing capability 

■ Custom: Cypress offers the widest range of custom designs 
with high dynamic range and maximum sensitivity 



TO WIN A FREE KODAK PRO DIGITAL CAMERA 

with a Cypress 13.85 Mp CMOS sensor^ visit 
www.cypress.com/ad/ sensors 



ENHANCED PIXEL FILL FACTOR 



CYPRESS 3T PIXEL 



STANDARD 4T PIXEL 




pixel 
- outline - 



light-sensitive 
area 



non light-sensitive 
area 



Used in Cypress's 
3Mp CMOS Image Sensor 




Used in typical 
2Mp CMOS Image Sensor 



Cypress's smaller, proprietary 3-transistor architecture — combined with Autobrite® 
wide dynamic range technology and enhanced HiSens™ light-sensitivity — maximizes 
a pixel's light-sensitive area, enabling a 3 Mp CMOS image sensor at a 2 Mp form 
factor (Vs optical inch). A 12-bit ADC and advanced noise-reduction circuitry in the 
Cypress device also help to improve performance. 

LINEAR RESPONSE CURVE 



WITHOUT Autobrite® 



DYNAMIC RANGE 
SATURATION 




Light intensity [W/m2] 



Our Autobrite® technology s adaptive wide 
dynamic range allows the sensor to capture 
the detail within a scene across a broader 
range of lighting conditions without saturation. 
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